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FRICrMdi 


[’ART I of tills hook is prcsi'iitcd as a iiricf exposition of 
llu‘ principles for the or.nanizalion and tcacliin;^ of ihe indus¬ 
trial arts in elementary schools. Part II is an applica¬ 
tion of these principles to tiu' activities in which the childreti 
titay etij;ai;e, to.yether with tmteh related sttbjecl tnalter. 
i'or each ,t;rade, the priticijial desired otttcotiies are specifi¬ 
cally stated, ('hapter 'I'hirteen is an historical chapter, 
rciicwiny the fortits by which attetnpts ha\'e been tnade to 
itttroduci' the itse of coticrcte materials into the work of the 
eletnentary schools iti America. 

It will be itoled that all of the work in the six htrj^e fields 
presented in Part II is slated in the lortn of activities. 
Kvery unit of work to be experieitced is presetited as some- 
thiiifc to be done. Some of these' acti\ ilies are constntcllve, 
some are itivestigative, and sotne are appri'ciative—all 
itn’olv'e participation. In tnost ot those listi'd, more than 
one kind of acticity is ri'C|itired, (’onstrnctive work is 
presented as ;i means of awake'tiing intellectual itt(|uiries, 
of giving meanitigs and \ahies, of c iillivtititig :i|)preciations, 
and of leading oti to further ititi'resls on levels higher than 
fho.se apparent at the begititting of the constructions. Se¬ 
lections of work of all kinds ;tre often deliberately made to 
stimulate an ituiitiring attitude of tnind, to arouses a desire 
to find meanings and values, and to o])en up lities of interest 
and possibility for continued and permanent mental grow'th 
by thinking, aided by observation, experimentation, and 
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reading. The impulses of children to investigate and to 
enjoy, or appreciate, liavc been utilized (piite as tnuch as 
the im|)iilses to manipulate and construct. Develoiiing 
ability to carry investigations to sticcessful conclusions is 
(piite as iirominent as an aim as ac(|uiring nseftil informa¬ 
tion and cultivating desirable attituch's. 

'I'he book is designed for teachers and students preparing 
to teach in the elementary schools. The work may easily 
be adapted to the conditions of rural schools as well as to 
various types of \iliage and city schools. It is assumed 
that the study of the industries is entitled to a place as a 
regular subject in the elementary school, to be taught by 
the regular teacher. W'hile prepared for the teachers, it 
contains much that may be used by the children themselves. 
The illustrations have been carefully selected to be as much 
a teaching part of the book as its textual content. 

The authors have said little about the values of the work 
in the formation of character or of any other broadly general 
human (pialities by which the larger worth of life is measured. 
But they have profound faith that if the meanings for the 
enrichment of life in the studies an' dw('lt ipton throughout 
as they should Ire, the work will have very signilicant in¬ 
fluence in making for genuine culture and character. In 
stating outcomes, the endeavor has Ix'cn to keep within the 
bounds of tangible, traceable results. Nevertheless, it is 
believed that all of these specific outcomes contribute to the 
development of an outlook upon man and ipton life that is 
humane, just, iwogressive, and righteous. 

'I'o Dean James E. Russell of Teachers (.'ollege, Columbia 
University, the authors are inck'btcd for mtich of the under¬ 
lying philosophy of the book, and for the opportunity to 
develoi) the w<mk in practice in the Schools of Teachers 
College through the past twelve years. To him they grate- 
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fully express their (ililiijalion and their appreciation of his 
inspiration. 

Colleagues and many 'others who cannot he named be- 
catt.se of their nnmhi'r ha\-e contrihnted mncli in the de\ elo|)- 
ment and presentation of the booh. 'I'o all of these the 
authors wish to e.xpress tlu'ir si use of indebtedness and ap- 
])reciation. 

• I'UI'DI'.UK'K Ci. Bonser 

I.ois Corrjcv Mossm.xn 

New Vdrk, 

Al.ircli, 
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INDUSTRIAL ARTS FOR 
ELEMENTARY SCHOOLS 

niAiTKR r 

The Meaning and Purposes of Industrial Arts 

What we mean by industrial arts. lA w of the materials 
which we use arc used just as nature produces them. W'e 
i haiige the form of the trees of tlie forest into lumber, then 
into furniture, parts of buildiiiKs, and other produetsof wood. 
We change wheat and corn by milling and cooking processes 
into foods more palatable and wholesome than these grains 
are as produced by nature. We take the crude iron ore 
as it c'onies from the mines and thi'cjugh \ arious changes maki- 
it into final forms serving uses so numerous that we some¬ 
times speak of this as the iron age. We change masses 
of native clays into jars, jugs, r ases, and china, both use¬ 
ful and beautiful. We take numerous fibers produced by 
nature, and through many changes in their form we furnish 
otfrselves with garments suited to er’ery purpose of elimate 
or occasion. All of tht'se changes which we niaki? in the 
forms of materials, that they ma>’ be more useful, we call 
industrial changes. We speak collectively of the occupa¬ 
tions dev'Oted to th(‘ making ol these t'hanges as industries, 
or industrial arts. 'I'lie general term manufactures means 
about the same thing, but indtistrial arts is preferable as 
it is more inclusive. 
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Industrial arts as distinguished from agriculture, mining, 
and transportation. Agriculluro and mining are occupa¬ 
tions devoted to tlie production of r.iw materials. Hunting 
and fishing are also occupations concerned with the secur¬ 
ing of certain animal materials used by man. d'hese oc¬ 
cupations provide us with the natural materials thenrselves, 
but they make no changes in their form. 'I'he industrial 
arts have to do with the desirable changes made in the forms 
of these materials after they are procured, ('hanging the 
location of materials and products from jjlace to place by 
transportation is not a matter of industrial art but of in¬ 
dustrial e.xchange and commercial geograi)hy. We often 
speak of these changes in location and ownershi[) collecti\ ely 
as transportation and trade. To fi.\ some reasonable limit 
in our use of the term, industrial arts, we include tho.se 
occupations only which have to do with thi' cimnges in the 
form of materials, and e.xclude tho.se occupations having 
to do with procuring raw materials and transporting them 
and their products. 

Industrial arts as distinguished from fine arts. Man 

seems to have' a universal tendency to bc'autify all of the 
materials which he transforms for his it.se. He also de¬ 
velops a strong tendency to make things purely for the sake 
of their beauty, fpiitc apart from any use other than that 
of decoration or of the feeling of satisfaction which they 
give. He makes products in form and color which express 
conceptions and feelings of beauty, such as [taintings, 
sculptures, and other ornamental or decorative forms. The 
activities by which these forms of beauty are expressed and 
produced arc called fine arts. 

Since the desire for beauty in all that w'e [kjsscss or pro¬ 
duce is so fundamental, it is readily seen that the industrial 
arts and the fine arts are closely and vitally related. Any 
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attempt to separate them completely is artificial. For the 
sake oC enii)hasis, we may say that the industrial arts are 
concerned with the te.tc of material products, the fine arts 
with their bc.auly. .In the jiroeess of their desi^jn and [iro- 
duction, however, the two purposes are almost inseparably 
related. While thi' fine arts ha\'e fields (|uite outside of 
and apart from the industrial arts in such forms as paintini; 
and sculpture, tliiar larjicsl field lies in the refiniii}; and 
heaiilifyiiif’ of the material [irodiicls which we fashion to 
meet the useful purposes of eceryday life. lii the study 
of the industrial arts it is therefore very essential to include 
all of those jihases of the fine arts which have to do with 
beautifying the [iroducls of indiislry. In all problems of 
tlesi.yn, decoration, and use of industrial products, the line 
arts element is included as an integral part of their appro- 
jiriate development. 

Definition of industrial arts. The foregoing paragrafilis 
may now be summarized by defining the industrial arts in 
this way : The iiidustniil (iiis urc those ocaijxilioiis by n'hich 
changes arc made tn the forms of materials to increase their 
values for hinnan nsage. .\s a subject for educali\e piir- 
jioses, industrial arts is a study of the (hanges made by man 
in the forms of materials to increase their values, and of the 
problems of life related to these changes. 

The purposes of studying the industrial arts. There are 
two kinds of study of the industii,il arts, each having its own 
distinctive purpose, the xocalional and the general eihica- 
tive i)ur|)ose. 

Tlip vocational purpose. The processes of an industry 
may be studied for the .sake of diweloping skill and efficiency 
in producing in ihis particular indusiry. 'Phis kind of study 
we call vocational. When we use (he term industrial edu¬ 
cation, we mean a definite, intensive training for productive 
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work in some intlustry, as that of (he pattern maker, or 
machinist, or carpenter, or tailor, or plitmber, or pojtter, or 
tinner, or [winter, or automobile mciT.anic, or factory worker. 
Industrial education applies to industrial workers as agri¬ 
cultural education applies to fanners, commercial educa¬ 
tion to stenographers, bookkeepers, and other "commercial 
employees, medical education to physicians, or legal educa¬ 
tion to lawyers. The \'ocational study of an industry in¬ 
cludes pror ision for .gaining both a knowledge of its processes 
and sufficient practice in their execution to develo|) skillful 
and efficient production. Its fundamental and controlling 
purpose is to develo[) efficient workers. It is hi.gdily special¬ 
ized and inten.sii e. To dei'elop the efficiency re(|uired, one 
may have to de\ ote from three or four to eight hours a day 
to practice in its jirocesses for se\'er;d years. Clearly, such 
work has no place in the elementary .school nor in the early 
years of the junior high school. 

The g^eucral cdiicutioiial purpose. The materials, jiro- 
ces.ses, conditions of [iroditction, and the purcha.se and use 
of the [iroducts of the more imixirtant industries may be 
studied for the x aliies which such stltdy affords in one’s 
everyday life, regardless of his occupation. Such a study 
of the industrial arts we describe as general. To realize 
its [lurposes we make no attetnpt to develop any considerable 
degree of skill in any of (he se\-eral industries studied. IVo- 
duclive skill is not included in its pur|)oses as it is in vo¬ 
cational education. The field includes ntimeroits industries, 
not limiting itself to one industry as in vocational education. 

'rite [lurposes or outcomes of the genend study are rctilized 
in the degree in which it hel|)s one to become efficient in 
the selection, care, and u.se of the products of industry, 
and to become intelligent and humane in the regulation 
or control of industrial [woduction. This study is from the 
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point of view of the prohlems, opportiinilies, and obliga¬ 
tions of the consumer and the citizen. It concerns itself 
with such coninion, daily needs of life as the selection and 
use of food, clothing, utensils, household furnishings, and 
other productsof industry ; and to such problems of citizen¬ 
ship as call upon us to share in the regulation (jf industry, 
so that ail emirloyees, employers, and citizens may receive 
just and fnir treatment. 

Specific values and objectives in industrial arts. I'hero 
are five different, though closely related, kinds of value to 
be derived from the study of the industrial arts which help 
very fundamentally to guide tis in the selection of problems 
and materials for study, 'fhere are also a number of other 
objectives to be emphasized here and there, but these are 
realized largely as incidental by-products in the achieve¬ 
ment of the five |)urposes here indicated as dominant. 
The.sc live objectives may be stated as (l) a health jvurpo.se ; 
(2) an economic iiur|)o,se; (,t) an art or icsthetic purpose; 
(4) a social purpose; and (,s) a recreational pur[)ose. A 
brief descri|)tion of each follows. 

I. The health purpose. In selecting and using foods, our 
health is the factor of most importance. If we do not get 
the proper amount and proportion of sugars or starches, 
Itroteins, fats, minerals, and vitamines, we are not properly 
nourished. An inappropriate diet is om' of the most common 
causes of poor health. Our stuil>' of the food industries 
in relationshi|) to health shotdd help us very materially 
to keep well. 

Ckrthing also affects health. Poorly fitting shoes alone 
cause much suffering and ill health. Ivxposure through 
wearing clothing insufficient for bodily iirotection, and 
reduced resistance through vvv'aring clothing that is too 
warm are fre(|uent causes of suste])tibility to disease. A 
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knowledge of the appropriateness of different fabrics and 
gannonts for \ arinus eonditiotis of season and occasion, from 
the standpoint of health, should he one important result 
from the study of clothing. 

Problems of heating, lighting, ventilation, and the dis¬ 
posal of waste are health questions related to the stitdy of 
housing or shelter as a part of industry. Cleanliness in 
matters of food, clothing, titensils, household funrishings, 
and tools is a vital he.alth problem. Many of the units in 
industrial arts provich' tts with the information that makes 
for wholesome intellig('itce and attitudes in earing for health, 
giving reason and reenforeemeiit for the formation of health 
habits. 

2. The eroiioiiiir purpose, h'.very [vtirchase we make 
brings iq) a |iroblem of both the i|uality of the material and 
the proper money value of the article secured. How are 
we to know what foods to select which will give us just the 
kinds and amottnfs needed at a cost that is within otir means ? 
How are we to know whether ;i given textile fabric or gar¬ 
ment is of good material, wall made, and worth the amount 
asked for it? How are we to know the real v.ahies of pieces 
of household furniture, of titensils, of table wares, and of 
other products of indttstry? The proper study of the in- 
ditstrial arts gives us the basis of judging for ourselves the 
economic vahtes of iiroducts. We le,arn of the materials 
entering into these products and of the processes by which 
they are made with special reference to their vahtes in serv¬ 
ing their purjioses. If we knew the kinds ol cotton anti 
woolen mi.xtures, cotton and silk mi.xtures, and cotton and 
linen mixtures, respectively, entering into certain kinds of 
fabrics, and how the.se mixtures differ iti durability and 
permanence of stirf.ace apiiearance, and if we knew how to 
test and recognize tluvse mixtures as well as pure fabrics, 
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\v(! would be inor<‘ ahlc .to selccl and purcliasc fabrics 
and garments with real economy lliaii if we knew nothing 
of the content of textiles. If we knew the tietnal mttritive 
values of matiy of the inexpetisix (> foods ,md how these intiy 
be properly rooked or pre|)arcd for ttse, we cotild sttbslittite 
sottie of lhes(' for more expettsixe foods and lixe (|itite ;is 
xvell from the standixiint of hetilth at a relatixeix' stiiall cost 
and without tmich sacrifice of taste. 

3. The (irl orcesthclic f>iirpo.^e. It is desirable that xx'e be 
surrontided with thitigs that are beantiftil rather than xvilh 
thitigs that are ugly. With the proper traitiitig, otte 
may choose his clothitig, hottsehold litrnisliitigs, ittetisils, attd 
other itidttstrial proditcts xxith imteh satisfacfioti iti their 
art eletnetits. One of the large pttrposes of the stttd\' of 
itidustrial arts is to cnitixate tcsthetic taste and discritnititi- 
tion. There tire high standtirds ol ;irt as applied to tnti- 
terials xxhich have been established through the work of 
many generatiotis by those xvhose ttiste has beeti most re¬ 
fitted tittd most highly ettitix ated. It is possible for every otte 
to learn the more simple principles thtit htix’e beeti dexeloped 
and to increa.se his oxxti liking lor prodticts which show the 
best apitlications of these principles. Of course, people do 
differ itt their capacity to appreciate tine desigti. hew ha\e 
a high order of capttcity for creatix-e work in desigtt. Bitt 
all hax'c some capacitx' tor ,i|i|ireciatioti, and this can be so 
citltivated as to tnake |)ossible a considerable degree of satis¬ 
faction attd sticce.ss in judging of (|it;ilities of beauty in prod¬ 
ucts. 

F«r our iteople as a xvhole, the large art probletns are 
those of selectitig, pitrchasittg, tittd using clothing, furnish¬ 
ings, utensils, and other material supplies of various kinds. 
There is a problem in selecting these from the art standpoint 
often quite as large as from the economic standpoint. Even 
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health consideralions are sometimes sacrificed (o art inter¬ 
ests. This is notably true with reference to clothing and 
particularly to shoes. I'he selection of many industrial 
products often incittdes consideration of the three factors, 
health, economy, and betuity. With a well-developed art 
sense, selections mtiy iisttally be made which are in goo<l 
taste, not in conllict w ith the laws of health, and not at a cost 
that is beyond one's metins. In every field there are prod¬ 
ucts of excelletit taste thtil are not highly e.xpensive. To 
be able to .select and have that which is b('atttiftil and in 
good taste without spending tnoney in excess of one’s in¬ 
come is a need \-ery real among many of our people and 
one which we .shotild make e\cry reasonable effort to meet. 

T h(! stttdy of the indtistries with I'onstant attention to 
the element of tlesign in each indixidiial |)roduct, and in 
compositions in costume, hou.sehold fttrnishings, and other 
combinations of harmoniotis and pleasing effect is the most 
promising method of ctiltivating taste in the .selection of 
industrial prodticts. With children, the study of the ijrin- 
ciples of design will have little |)ractical effect if they are not 
studied in direct relationship to the objects of everyday 
life to which they apifiy. 

4. The social purpose. With the modern development 
of machittery, power, and the factory system with its special¬ 
ization of work, many conditions have arisen which easily 
lead to injusti('c> to em])loyees, employers, or consumers. 
In sonn- industries, the proprietors have found child labor 
Itrofitable U) them.selves. Children so employed often have 
their health undermined, they are dejirived of an education, 
and they come to adtilthood unfitted for the fttll cjpportuni- 
ties and duties of citizenship. They tend to become a 
public charge, or even a menace, becau.se of their ignorance 
and their unwholesome attitudes of mind. Some industrial 
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oniploycrs have maintained ronlinuous prodiielion, keeping 
tlieir employees at work for seven (lays in the week. Sonic 
have ke])( men at work for twelve or more hours a day. 
The unsanitary conditions in many working places have lieim 
a menace to the health of their workers. Em|iloyecs have 
at times put out work into homes where garments and other 
artich's have been made by persons who had contagious dis- 
ea.ses, ly where sciy y'oung children were made to do work 
for which they were entirely unlit. Workers have formed 
themseh es into unions to try to secure reasomdile conditions 
for work, humane treatment, and reasonable wages. Em¬ 
ployers have formed as.sociations among themselves, lie- 
cause of disputes between the em|iloyers and the employa'cs, 
the consumers have often suffered great losses and incon¬ 
venience. Corporations ha\'e controlh-d the [iroduction, 
distribution, and priees of numerous industrial commodities, 
often .si'cmingly at the expen.sc' of the consuming public. 
Advertising of commodities has often been flagrantly un¬ 
truthful or misleading, hoods have been exposed under 
conditions which make their use a menace. From problems 
relatively small and local to those of nation-wide magnitude, 
there ha\’e been conditions which ha\(' called for action in 
control and regulation. The Consumers' League is a vol¬ 
untary organi/ation by which many indixiduals may art 
together to aid in enforcing satisfactory standards of wairk- 
ing conditions Iw i'(‘fusing to us(‘ tlu‘ prodiu'ts of any em¬ 
ployer who will not m.untain such standards. Pure food 
laws, child labor laws, and laws regulating the hours .and 
conditions ol labor have Ix'eii employed to help in maintain¬ 
ing reasonabh' standards in the jnodmtion and salt* of (om- 
modities. 

In these matters of social control e\cry one is concerned 
and responsible, in some kinds of iiroblenis each consumer 
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is interested personally because of conditions which directly 
affect his own well heiny. In other kinds of ])rol)lenis each 
is concerned because of his res|)on.sibilily as a cili/en for the 
well being of (jthers, although some of these oIIkts may seem 
very remote. But in a democracy we are all personally 
and collecticely responsible for conditions, sttbject locontrol, 
which affect any of us. If any one suffers injustii'e or in¬ 
jury which we coulil iirevent by working together, then we 
are all ;md individually responsible f(jr such injustici' or in¬ 
jury. By accepting the opportunities of our democracy, 
we also .assume the obligation to do all we naisonably can 
to regulate conditions so that both emi)loyer and employee 
shall be able to li\e their li\es with treatment as fair and 
humane as that which we desire for ourseKcs. 

'I'o realize this social purpose of the study of the indus¬ 
tries, we must ha\'e the knowledgeof conditions and problems 
in many s|)ecilic situations which will make us genuinely 
aware of their existence and nat\ire. The m'ed is for such 
an intelligence .about industr)- as we may secure only by 
following through in considerable det.ail the step-liy-step 
changes from raw materials to linished prodm ts in many 
important industries. .'\r(|uaint.ance with the problems 
and achievements of people generates interest in them and 
sympathy for them. Those whom we lind iiatiently, effi¬ 
ciently working to jiroduce the goods which bring satisfac¬ 
tion .and |)leasure to us as they meet our needs become our 
neighbors in spirit and sym|).athy whether they are ne<ar us 
or remote from us. 'I’he social inirpose in the study of the 
industrial workers and their work is realized in the measttre 
that this study helps us to be intelligent and .symjiathctic 
in the n'gtilation of the conditions of production so that em¬ 
ployers, em|)loyees, and consumers shall all recei\c complete 
fairness and justice in the production or use of prodticts. 
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5 . 1 hn rccrcaiuDial piirpoK’. Tlic nialc’rials, processes, 
and products ol iiiduslry appeal to oiir intellectual interests. 
Our curiosity as to what things are made of, how they are 
marie, and what they arr' used for l(\ads us to ask many <|iies- 
tions. 1 his interest is sironj; in early life, but if it has little 
to .satisfy it, it will tend to i;row less and to be crowded out 
by other interests, liy (he study of the industrial arts, 
however,^ new problems are continually a|)pearinj( which 
stimulate curiosity', challenge in(|uiry, and reward iiU'csti- 
gations by the satisfactions of understanding and achieve¬ 
ment. These sttidi<'.s in industry not oidy help to develo[) 
and direct this form of curiosity, but they pro\ ide growth 
at the same time in intelligence about the means by which 
man stipi)lies himself with ()rodtiets to meet his neeris. liy 
these sttidies, the acti\ ities of men berome increasingly mean- 
ingftil, Indtislry has a sigmTnanee entirely lost to those 
who know itothitig of its processes and detailed aehic\'e- 
ments. ,'\ lifelong interest may bi' rieecloped in the activi¬ 
ties of industry so that one will finti satisfaction and pleasure 
throughotit the years in noting the di,seo\eries, inventions, 
.md tiew tt.ses and ai)plieations of science in industrial pro- 
Ittction. Such an interest as will lead one to nwl with 
satisfaction from week to week or month to month the ctir- 
rent rawiews of science, inwntion, atid Industrial progress 
in popular or semi-popular magazines is worth while. This 
vind of reading habit tnay (>asily be stimulated and formed 
n the elementary .school perio<l. I o (hwelop ati intelli¬ 
gent, permanent interest in the changes and progre.ss of in- 
lustryis believed to be a worthy purpo.se in the stitdy of the 
ndustrial arts. This [turpose nitty be retdizt'd in itart as a 
jy-produet of the stitdy with reference toother values, and 
n part, by attention to those phases of industry which 
nay have little value in other terms but wdiich do satisfy 
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(iirioMly relative to materials, prorosscs, or principle!- 
used. 

Accessory purposes in the study of the industries. 'I'he 
tiNe purposes wliieh lia\e just beeii described may be re¬ 
garded as fiuulameulal. 'Pliere are certain accessory or 
subordinate purpose.s, some of which were once regarded as 
fundamental or primary in the school work with materials. 
These an' such objecti\'es as the deselopiueut of manual 
de.xlerit},’; coordination (jf hand and eye; cullixalion of a 
sense of form; developing a IcAe of bodily labor; cultivat¬ 
ing patience, persistence, neatness, and accuracy ; and de¬ 
veloping powers of ob.sen ation. All of these, however, as 
far as they may lie develo|)ed at all in the elementary school, 
will be developed as by-products of the work as it is pro|)erly 
directed toward the realization of the five foregoing promi¬ 
nent objectives. 

Outcomes of the study of industrial arts. While the pur¬ 
poses stated in the foregoing iiaragrajdis indicate the ends 
for which the work is ])l,'mned, it will perhaps help to stale 
the e.xpected outcomes in a slightly different form. What 
effects as a result of the work are e.xjjected ujion the behavior 
of one who has .studied the industrial arts? The answer 
may be ex|)re.ssed in this way; One who has ])ropcrly studied 
the industric's should ; 

1. Be aware of general health needs, be able to select and 
use foods and clothing so that they will help to keep him 
well, and be intelligent about all ]>h<ases of cleanliness and 
sanitation in and around the home. This is the health out¬ 
come. 

2. Be able to buy and irse industrial products of good 
quality in material and construction and well adapted to 
their purposes, at costs that are reasonable ; to care for what 
is secured so that it will remain serviceable in its ftillest pos- 
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slble mcasiirp; lo repair, .nr supervise repairing, when it 
can be (tone to advanl.ige; and inU'lligently to sultstitutc 
inexpensive for expensive prodiiels when this is lux'ded. 
This is the eeonoinic ouleonie. 

3. Love that vvhii h is beanlifnl, and be able to seleel 
and u.se iwodncts win'eh are beautiful in thenisidvc's, which 
arc well adapted to the particular (iiirpose for wliich they 
are chos(«n, and which lit h;unioniou''ly the surroundings in 
whicii (hey are |)laced. 'I'his is the ar( or tpslhetic ou(cnnio, 

4. B(' sensitive lo the well being of industrial workers, 
understand (he conditions of (he industries, and respond 
intelligently in all ways possible to h(l|i in regulating indus¬ 
try so that no oik- w ill suffer injustice or injury for the sake 
of unfair ivrohts for eiuplovers, unlair wages for employees, 
or unfair prices lor consumers. 'Ibis is (he social outcome. 

5. Have permaneiU inliTcsIs in (he malerials, iirocesses, 
products, and achicvdiienls of industry which express them¬ 
selves in observation and re.ading of (he changes, discoveries, 
and in\cnlions of indusiry a^ (hese are found in o|)eration 
or described in current magazines or books ; or as expressed 
in avor'ational construction of prodiK'Is of special atrpeal; 
orassalished by observing and enjo>'ing products of u.se and 
.beauty which one may nol ire able (o po.ssess but which are 
found in (he homes (]f friends, in |uiblic buildings, in shops 
and stores, and in museum-. I his i- (he lecrealional out¬ 
come. 

6. He reasonably dextrous in handling materials, tools, 
machines, and produrUs found in (he geneial environment, 
be capable of doing or directing the simple kinds of repair 
work n'liUing lo clolhing and (he honselujld where the ,spc- 
('ialist is rrot ncerk'd ; and havs* sui'h fjualities as accuracy, 
neatnr'ss, and persistenci' reasonably wt'll developed with 
reference to their a|)plication lo (he use or upkeep of indus- 
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trial prndiirts. These are the niitromes incidentally de¬ 
veloped through the appropriate realization of the primary 
outeonies. 

The purposes of hand work in the industrial arts. In 
the study of the changes in materials by which they are 
transformed into finished products, the basis for determin¬ 
ing values in the products is often secured best by entering 
as much as one can into the proecsses themselves. It is 
difficult to understand fully what is iinobed in spinning or 
weaving, in designing a book co\'er or a hat, or in making 
china ware or |>a|)er merely by being told, or e\'en by obsere^- 
ing the processes, 'I'o help carry th(*se processes through 
by one’s own personal participation, to handle the materials, 
and to see the problems that arise and help to solve them, 
gives one an understanding and a fi'cling of intimate ac¬ 
quaintance that can be got in no other way. 'I'he pri¬ 
mary purpose of the hand work is In help to make meanings 
clear and to gi\’e a reality of personal cx|)eriencc. This 
makes for permanence of both interest and the [K)sses,sion 
of values derived as ideas and attitudes or habits. Manual 
dexterity comes through the hand work largely as an inci¬ 
dental by-product. The work in construction docs not call 
for much skill. If care is used in the grading of construc¬ 
tions, a normal development of dexterity will follow with 
very little attention to skill as an end in itself. 

Another |)urpose of the hand work, hardly less important, 
lies in the fact that children enjoy manipulative activities. 
They often will gladly participate in some form of manipu¬ 
lation without a conscious plan as a first step frorli which 
they may be gradually led to interests on higher levels of 
value. The interest in handling clay may be so directed as 
to lead to the study of the potfi'ry and other clay industries ; 
making simple play houses may be directed into studies of 
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slK'ltcr and fiirnlslunj>s; and lln- IiUcn-sIs in din|)k‘ wcavins; 
and st'wijiy may lx- (k'vdo|)cd along lines leading lo studies 
in textiles and garment' making. Hand work llnis often 
serves as a means of ai)proach lo liiglier lorms of industrial 
studies, as well as a means of carrying such studies forward 
witli greater interest, understanding, and personal appre¬ 
ciation of meaning,-, and values. 

In realizing the pnrixi.ses here set forth, there will he more 
hand work required than is nsiially foiiini in schools which 
emphasize the de\elopmenl of skill and measure results 
largely in terms of finished products. Here, the emphasis 
is upon ideas, altilniles, and hahils hav ing to do with liealfh, 
economic values, and social values, and tlu- hand work is 
used to help hring out those values. It is a means to a 
higher end. The interests leading toward the study of the 
higher v alues are often initialed through hand work. Chil¬ 
dren ha\ e a strong impidse to manipulate materials, and this 
impulse may he turned to good account in the develo))ment 
of values altogether higher Ihaji those of mere manipulation. 
In the study of industrial arts the hand work should always 
he rated as snhordinate to the hrain work, and su|)plemen- 
tary to it. 

The purpose and place of excursions. Relatively few in¬ 
dustrial processes can he carried on in school as ifu-y aic in 
industry itself, and relatively few fmished products can he 
hrought to the school. To derive the economic, artistic, 
and social values for which wc- are striving, the work of the 
schoolroom has to he e.xtensiv ely supplemented. h rc(|ucnt 
e.xcursions very materi.'diy hel|) in securing correct ideas of 
processes, conditions, and products. Wherever there are 
industries operative in a community, these shouhl he visited 
when the work in school in the respective industries is under 
way. the time of the visit will vary with the purpose. It 
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ih often well, ^^lK'n a process has l)een carried through !)}• 
hand, to follow this with a \ isit to a jjlant where t^lie indus¬ 
trial niethfid inay he seen and compared with the method 
Used in school. ,\l limes il may he more prolltahle to visit 
the plant hefore the work at school is hegiin. When a de¬ 
sign is lo he worked out, il is ollen wise to \ isit shoi)s tf> get 
suggcslioiis of design as they are used in industry, and to 
slimiilate inlerest and experlinentation. 

\\ hen selection and cost are ihe prohlems, shops and stores 
should he \isiled showing wiric'lies of ])roducts in \arioiis 
grades ol malerials, in numerous (li'signs, and in prices of 
considerahle range. I his hrings the (irohlenis of economic 
and art \ allies helori' the children in the way most nearly 
liki' that hy which ihey aiv conironled as hiiyers and users 
of products. \ isils to grocery stores and fruit stores, hak- 
eries, and meat slaips ma\' ollen Ih' wry heliifiil in studies 
relating to health as well as to economy, ('ondilions of 
workers may he noted wherewr \ isils are made and facts 
brought out for em|)hasis on the side of either e.xcellence or 
unlitne.ss tis the occasions warrant and as di.scretion [termils. 
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The large number of industries 1 !\' a rallicr gciirral 
classiliratidn of (lu- induslrios, iIutc arc oNcr li\c luiiidrcd 
in tlic I'nilcd Slalcs. ISut these may he di\ ided into hun- 
dre<l.s mort'. Specialization lias ^one so far that there are 
literally thousands of seiiarale kinds ol industrial |)rodiiction 
oxistint; in our day and yeni'ralion. If one should analyze 
the clothing industries into all of (heir separate di\isions, he 
woldd lind that they include scores ol processes so distinct 
that each is carried on in a separate hictory or plant and hy 
■workers specitdiy trained for each proi'css. Consider a 
geiienil list foratnomeiil : 'I'he dilfeient industries for spin¬ 
ning, weaving, dyeing, and ruiishing the four sta|)le textile 
fabiics, cotton, wool, linen, and silk; lor making garnuTits 
trom fabrics; lor inalsing tells, knitteil goods, laces, and em- 
broiderit‘s ; for making rubber coals .mil shoes; for inaking 
Ifats, glo\cs, shoes, belts, billions, ekislics, hair pins and 
combs, fur products, and ornaments; and for making all of 
the other accessories used in ilolhiiig ehich one may easily 
recall with a lilth' reflection. .\nd so, also, for every other 
large, general industrial held — the food industries, the 
building,trades, the clay industries, the metal-working in¬ 
dustries, and numerous others each reiiresents many 
separate industrial occupations, h.ven the printing industry, 
which we often speak of as one held, is made up of about 
sixty rather distinct occupations. 
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Necessity for limiting the field of study. 'I'lie great num¬ 
ber and N'ariety of indiistrie.s make il evident tligl we can¬ 
not sttidy them all. The time at otirdisposal is not siifheient 
to permit of the sttuly of any of thetn that arc not of funda¬ 
mental importtuice. This book con.siders the period of the 
elementary school only. This period is here inter|)reted as 
re])resenting school work ihrotigh the si.xth school grade. 
If we should add to this the three years of the jtinior high 
school and the last year of kindergarten work for the general 
study of the industries, it wotdd make a total of ten years. 
To gi\e to the study of the indtistries one period a (hiy 
through each of these ten years wotild not prot'ide time 
enottgh to study them all in detail, 'rhehekl must be limited. 
As w(' are here considering the work of the elementary school 
only, it may be well to note Its general purpose to .see whether 
il m;iy suggest any basis for limiting and selecting the work 
of the industrial arts for this period. 

The general purpose of the elementary school. The 
elementary school de\'oles its efforts to those elements of 
study which tire of common value to all persons without con¬ 
sideration of .sex or future occuitation. It limits its work to 
those needs which tire common to all in a deniocratie form 
of life. This, of course, does not mean thtil the individual 
flifferences of children are not respected, but it does mean 
that the common elements by which people live efficiently, 
cooperatively, and harmoniously together are the basic ma¬ 
terials emphasized. .All must know how to read, write, and 
use the general jirocesses of ntimber; all need to know the 
more permanently important facts and meanings of geog¬ 
raphy, history, literatttre, and science as these enter into 
daily life and iittercourse. Is thi're not also ;i body of ex¬ 
perience and knowledge relative to the indtistrial arts which 
is of common vahte to all, regardlc.ss of sex or occupation? 
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If so, this slioiilil properly ui) the content of the in¬ 

dustrial arts as a study lor the elementary school to that 
ile;>ree in which elementary school children ha\ e the caiiacily 
for it. 

Determining the content of industrial arts for the elemen¬ 
tary school. W’hal we all. as consumers ami citizens, need 
to knov\ and to he ahle to do relali\i' to the industries is to 
Us(' their products with intelligence and good taste, ;uid to 
Cooperate iiilelligenlly tmd luim.anely with others in the 
regulation ol industrial production, hi the foregoingchap¬ 
ter, these general aims of the study ol the indusiritd arts 
were hrielly tiescrihed under the fl\e inclusi\e terms, health 
values, economic \ alues, art or a'sthetic \ aliu's, social \ al- 
ues, and recreatiomd \aliies. The de\eloiiment of skill in 
indtistrial production is left to the later pt'riod of \<x ational 
education tor those who ilesire to prepare as workers in in¬ 
dustrial occiiptilious, 'I'he question remaining to he an¬ 
swered is, then. Whal can childn'ii acliiiM’ in deri\ ing for 
themseK'es tlu'se ti\e kinds of \alue h\' till' lime the\' h.ne 
rompleli'd the elementary school.-' W'h.it can children 
from tihout six years of age to twelve or thirteen letirn and 
practice in keeping well, in selecting, pun liasing, and using 
products with economy tmd taste, in p.irticip.iting in coop- 
•erative control, and in d('ri\ing recre.itional values from a 
study of industrial tuts? Since we h.ivc lound thi'se to he 
the piuqioses to he realized h}' the study, the held must he 
so limited and the material so selected ihtil tin-work is con¬ 
stantly directed to siiecihc achievements in the realization 
of thesp values. 

. 'I’he limits of the tield thus iiidii .ited suggest that : 

1 , 'I'hose indiistritil activ ities only he selected which have 
the kirgest common elements In relatlonshi|) to these |)ur- 
poses. 'In other words, that held ol industry comes first 
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which has the largest relationship to the common needs of 
life. Those industries having least relationship to die com¬ 
mon needs of life would he omitted, judged constantly, 
as they must he, from the |ioint of view of the consumer and 
citizen. IJy this standard, imlitstries devoted to the pro¬ 
duction of food, clothing, and shelter would stand at the toji 
of the list, those concerned with the making of walking sticks 
or artilicial limhs would he omitted. 

2. Within any industry selected heratisc of its impor¬ 
tance to life, those parts wottld he chosen which furnish the 
greatest help in meeting otir common needs. Not all jihases 
of even a .single indtistry may yield values in lertns of our 
purposes sufficient to make it worth while to include them. 
For example, a stttdy of the materials and processes em¬ 
ployed in the elothing indtistries provides niitch help in 
problems of selecting clothing, hut developing skill in any 
of these processes yields little that is meastirahle hy otir 
standards of vaitte. 

Chajiter Xllf gives an historical stimmary of the differ¬ 
ent ohjectives for the ttse of materials in school. By con¬ 
sidering the prohlem of selection and organization hy means 
of a rt'view of past attempts, we may linri aitl in arriving at 
a more satisfactory basis. The more ini[)orlant jilans under 
which work with nniti'rials has been organized for the 
schools are briefly summarized in the sections following. 

Organization upon the basis of manipulative processes. 
The earlier work in the ttse of materitils in schools under the 
term manual training made capacity for manipulative ac¬ 
tivities the basis of orgtinizalion. For the lower grades, 
materials were fotind which could he handled with ease hy 
young children, stich as papt'r, cardboard, raffia, clay, and 
coarse yarns. It mattered little what the material was .so 
ong as it was easily manipulated, and could he tnacie into 
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pleasing shapes. As ability to handle more retraetf)ry 
material .grew througli tlie middle and upper grades, wood, 
textile fabrics, thread for weaving, leather, metals, reeds 
and splints for basket weaving, and food materials were 
added. These materials were made into more or less useful 
articles, althotigh the j)urpose which a product might .serve 
when made often recei\ed little consideration in ])lannlng 
courses. , The meastire of success was the degree of skill in 
manipulation developed as .shown by the excellence of work¬ 
manship in the finished product. 

By this organization, selection of materials and processes 
inchided no reference whatsoever to the \'alucs representing 
the life purposes serv ed by the informal ion, attitudes, and 
habits in meeting our needs as consumers and citizens. 
There was iiractically no body of thought or feeling devel¬ 
oped except that which was inherently incidental to the 
manipulative activities. From the standpoint of everyday 
needs, we ha\'e almost no basis for judging of the worth of 
this \york. Any material was welcomed which children 
cotild handle with some facility, and for which we could de¬ 
vise [tatterns which wotild apjieal to their interests. Natu¬ 
rally such a subject was an “ uupre|iared ” subject; it had 
little respectability; it had no [ilace as a “ regular” sub¬ 
ject ; and it was not rated as hav ing any credit value— 
it was not considered as counting for or against a pupil in 
matters of promotion. Evidently an organization on the 
basis of maniimlativ'c processes is wholly inadequate when 
measured by standards representing specific life values. 

Organization upon the basis of self-expression. Through 
the kindergarten and line arts inlluences, attempts have 
been made to organize work with materials upon the basis 
of the .e.xpre.ssivo iminilses of children. .All children have 
some interest in creatively expressing thoughts and feelings 
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tliroiiKli maU'rials rt'snltiny in products which may or may 
not serve any useful purpose. It is enough if the ex|)res- 
sioii results in the growth of control of the materials used to 
a degree that brings satisfaelicui in the products as objects 
of either use or beauty. 'The creati\i' impulse is growing, 
and It Is free from any limitations which might be placed 
upon it by any preseribed set of models or by subordinat¬ 
ing it to the serx iee of utilitarian purposes. From (his point 
of view, materials and processes are ehielly of \ aliie as means 
for expressing the children's ideas of design and decoration. 

While it is true that it isxery dt'sirable thatchildren should 
have much opportunity to express their ideas and feelings 
of form and color in materials, it is at the s<mie time sub¬ 
mitted th;it this .alone gixes litth' b;isis for the consider,Uioa 
of the vtilues rel.iting to our problems of life as consumers 
of industrial products. It is also very difliciilt to organize 
work in a se(|uence that is ,ada|)ted to class ttsage. (.'hil- 
dren differ iitdix idually in their capacity for cre.atixa' expres¬ 
sion more than In any of the other (|ualities relating to the 
various .as])ects of industri.al arts studies. I 5 y a more in¬ 
clusive basis of organization, otlu'r values may be realized 
and, at the satne time, \ ery w ide pro\ ision may be made for 
self-ex|)ression. 1 ruler a tnore inclusive plan, no children 
need be deprixed of an op])ortunily for the develo|)tnent of 
creatix'e ability itnlcss it Ire the very few of e.xceptional talent 
in this capacity. Those of rare t.alent shoitid probably 
have special treatment, when they are foitnd, providing more 
extended op[)orlunity for the growth of this capacity. Prob¬ 
ably, hoxvever, not more than one child in five Intndfed has 
talent of an onler which would jttstify stich .special treat¬ 
ment. If there are as many as one in fix'e lutndred, this 
means that there are to-d.ay in the United States over 
fifty thousand such children of school age, and this 
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swins lo lie .'I niitniMT quite larne eiKiti};!! to iiirlude them 
all. 

Organization upon the basis of the historic sequence of 
industrial development. .An urbanization of the in(lnslrie^ 
on the liiisis of the ehaiige.s throngh (liseo\ erie.s and in\en- 
tioiis from the days of priniitire man to the present time has 
been developed ;nid used in some schools. I 5 \- this organi¬ 
zation, thi' lower grades consider the most primili\ c mate¬ 
rials aiKf methods of production in die most important per¬ 
manent fields of indnsiry. 'I'hc steps forwani llirongh the 
l.iler ancient, the mcdicxal. and (he modern |ieriods are 
studied as we pass u|)uard llirongh the grades. By this 
organization comparisons ari' more or less conlimioiisly 
made between prescni-day nietliods of prodnclion and those 
of the ]iast. lint iiresciil-day methods, prolilenis, and val- 
tics are relall\'ch’ neglected. 'I'hc standards we ha\e set 
np are not considered dermilclj', although much which con¬ 
tributes lo their realization is implieil. 

'bile siibjecl matter and processes bronght out by this 
organization do possess \'er\’ great \alne in helping ns to 
understand and interpret the meanings of the processes ol 
industry as they are carried on to-day. Ibil ihesi* same 
elements of subject nialler may be utilized by anollu'r form 
of organization which docs not neglect the values in which 
this |)lan is weak. This evolution,iry organization was the 
lirst to helj) ns to get a pers|)ecti\e ol man’s .slow Indnstrlal 
development and to emphasize the close relationship be¬ 
tween the changes in industrial life and the resultant 
changijs and problems in social life. 

Organization upon the basis of materials, bhe live 
dominant industrial materials are foods, textiles, woods, 
metals, and clays and other earth materials. An organi¬ 
zation on the basis of these live groups of maleruds, noting 
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the rhanges in eaeh as it is carried through the proccsess 
from raw material to linislied proditct, was experimentally 
developed in 1910. The simplest iirocesses in the industrial 
changes of these materials were |)laced in the lower grades, 
and the increasingly diriictilt processes followed in setiitence 
it()ward through the middle and higher grades. The values 
(‘mphasized were those of health, economy, and art from the 
point of view of the consumer. 

While this plan emphasized some of the values which we 
consider of the greatest importance, the organization w;is 
somewhat artificial and arbitrary, and its a|iphVation was 
found difficidt. To consider the industries which have to 
do with wood as a material brings together for study such 
differing problems as furnititre rntiking, house building, 
shipbuilding, paper making, tool making, the making of 
vehicles, cooperage, box making, and some other industries, 
alike only in that they use wood as a material. Metals have 
a very wide range of usage. Clays enter into sex'eral im¬ 
portant industrial fields as far removed from each other as 
chinaware and .sewer pipes. Taking units of work from 
these various fields representing the respective materials 
for each of the grades was an artificial |)lan of organization 
which gave little sense of unity or continuity. The course 
seemed to be but a collection of fragments. From the stand¬ 
point of the uses of products made by man, it .soon became 
evident that there is no unity in the materials as materials. 
Some more funilamental fiasis of classification was needed, 
and the basis in materials was abandoned as soon as a better 
plan was developed. 

Organization upon the basis of the uses of products. The 
large uses of material products center \ery conveniently for 
classification about the needs of man for six kinds of service, 
which are, respectively : food ; clothing; shelter; utensils; 
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records for transmitting exijcrience; and tools and ma¬ 
chines. .'I'he siihjec't matter making up such an organiza¬ 
tion is found largely in answer to the two questions: 
(i) What are the changes made in materials which in¬ 
crease their \alues to make them most useful and satisfying 
in meeting these six res])ertive forms of need ? (2) What 

arc the problems relating to these changes which concern 
us as consumers and citizc'iis? 

To the (piestion, How ha\’e we supplied ourselves with 
clothing in a measure sufficient to satisfy all of the needs 
and interests we have fdr clolhi's, an a<le(|uate answer re- 
(|uires a breaking up of the |)roblcm into its more essential 
elements. Ry this means we are entibled to consider it in 
relationship to all of the fhe objectiies wdiich we ha\e ear¬ 
lier set forth foretich of the large fields of industrial study, 
namely, health, economy, taste, social relationshi[)s, and 
recreational interests. So, also, may we deal with the 
same question asked of each of the other fi\ c fields represent¬ 
ing our principal needs for industrial suiiplies. 

In considering the means by which these several kinds 
of value arc to be developed relatixe to our needs as con- 
sitmcrs and citizens, it will be fotmd that we shall be re- 
<|itircd to call upon some features that are [irominetit in the 
work as organized about each of the other bases indicated 
in foregoing jiaragraphs. Some wilues are brought out 
best through manipulatixe actixities. Hand work in the 
making of products teaches methods of construction and 
the relationship of these to the (|uality of the materials 
and products, and helps in the understanding or interpreting 
of methods more complex than those w'hich can be used in 
schools. In every construction project there is also an 
opportimity for self-expression in its design and decoration. 
We shall also have to consider the historic discoveries and 
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inventi.-ins of tlie race in indiihlrial ])r()(iiK'(i()n to secure aid 
in interi)retinii many of the more coniplex nielliods of the 
industries of to-day in wliich factory or macliine jirodnclion 
is very prominent; to ttel some i)asis for a perspectixe of 
the nu'ans liy uliich indnslri.'il changes ha\e come alioiit; 
and to see how tliese changes ha\e affected social life and 
the lixes of indnstrial workers. 'I'lie inarxcds of inijennitv 
achiex-ed in adaplin.-; a relatixely small nnmher c)f mate¬ 
rials loaranneof pnrposessoyreat as ihosidonnd in the study 
ol the im|iorlant industries can hardix- fail to slinndate an 
intellectual cnriosiiy that will tend ihronsihonl life to find 
satisfaction in learning of the new ada[)talions resulting 
from discox cries and inxeiitions yet to he made. 

hrom the practical sick' ol the organization into a course 
of study, the litisisol usage of products remoxes the difficul¬ 
ties of a plan based U|)on the materials themselx'es. In 
clothing, thc're are lumierous materials other than te.xtiles 
— leather, furs, rubber, iiid (|uit(' a number of accessory 
materials. Hut ns clothing, rather than textiles, is t 1 ie 
unit, there is no dillicultx' in considering anything found 
useful as serxing a clothing |(ur])ose. In shelter, it is the 
house' and its eciuipment and furnishings which constitute 
the unit, and not wood, or stone, or clay, or metal, d he 
house may be a condcination of two or more of the.se mate¬ 
rials. W hatexcr its ('om|)onent materials, the organization 
is centered uijon the pmpo.ses and uses of shelter as the.se 
arc accomitlished by xariejus materials adaptc-d to needs, 
and not upoti the materials themselves. 

Organization upon the basis of usage is comprehensive. 
VVhatex’er there is of genuine xtilue in tiny plan for the in¬ 
dustrial arts may be included tincler the organization upon 
the basis of ustige. 'I'haf emphasis xvhich is most important 
in realizing the purposes of tlie study should be most itrom- 
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iiicnt in ili-terminint; tlu-()r;.;anizalii)ii. It has been stak’d 
in \arious ways (ni prcmliiiy pa.yi’s that tiu’ only juslifira- 
lioii for tlic inditstrial arts work lios in the drsirahlc changes 
in behtivior which it .will bring tiboiil in one’s .selection, use, 
,and enjoyment of the products of industry; in one's par¬ 
ticipation in the securing of jtist tind kiir treatment for pro¬ 
ducers in industry ttnd for consumers of i)ro(hicls; tind in 
one's taking.an intelligent interest in the processes, products, 
and woricers in industry tis changes in these result from the 
ttsc of new materitds and methods. W'hatexer will <dntrib- 
tite largely toward bringing tibout desirable results in be- 
luivior tilong these lines is to be icgtirded tis worth while. 
W'e do not hesitate to fake tiny goo<i feattires from ttny 
orgtiniztition itroposed, even if most of the teatures cjf stich 
an organiztition are lundament.illy in,ide(|uate or poor. The 
wetiknesses of tnost of the orgtini/titions for the sttidy of 
the inditstrii s has been in their o\eremph.isis of .some rel- 
uti\ely unimportant ])hase and their neglect of other phases 
altogether more importtuU. It is only since about U)l() 
that tFiere has been any definite' .ittempt in schools to study 
the inditstries ;is they are ctirried on in the most modern 
wa>'s. 'I'he e.arlii-r m.intial tmining made no alternitt to 
study industry as it is. One might become iniite proticient 
itl the use of htmd-working tools in ;i school, and be able to 
mtike (|uite crcdittible pieces of liirnitiire without learning 
■inything of the w;iy in which most lurnittirc of the itresetU 
time is made iti lactorii's. None ol the \alites we h;i\'e 
pointed as domintmt were inchtded directly tts aims. The 
old foums nf the work n’presented a stibject withoitl a sub¬ 
ject matter other than thtit of mere hand techni(|ue. It was 
;i system of maniptilalix e acti\'ities for the’ de\cloitment of 
either skill or self-e.\l)ressioti, ;md it laid no body of thought 
or aiiprecialive content. As the sttidj is here conceived 



INDUSTRIAL ARTS 


3<> 

and presented, the industrial arts includes a body of ideas 
and meanings, and of inlerpretatix'e and expressivp activi¬ 
ties, attitudes, and habits. The outeoines of the study arc 
found in the operation of these ('.xperienees in the control 
of one’s conduct whenever conduct relates to the u.se and 
enjoyment of industrial products, to the regulativ'e [iroblems 
of industry, or to the interi)retalion of new methods of pro¬ 
duction. 

Developing an organization for a course of study. In 
making a course of study on the b.isis of the six units of 
tisag<‘ into which we ha\’e divided the held of needs served 
by industrial products, we haw first to consider the content 
of <“ach unit as a whole, d'he <]uestion which we have to 
answer for e.ich is. What can we achiew in realizing the 
xalues ex]iected of this unit by the end ol the I'lemcntary 
school period.'' In the clothing unit, for e.\am|)le, our first 
problem is to list the values In very definite, s|iecilic terms 
for the whole elementary school course. Having done this, 
our problem is then to organize the sef|uence of the work. 
Of all of these |)roblems to be taken u|) to result in infor¬ 
mation, habits, attitudes, and ap[)reciatlons, which problems 
are within the range of capacity and interest of children of 
the first grade? Of the second gr.ade? ,\nd so on, until 
we have se(|uentially distributed the work on clothing peda- 
gogically among the six grades. The same procedure ap¬ 
plies to each of till' other five units — foods, shelter, uten¬ 
sils, records, and tools and machines. 

Of course, before a final assignment of work can be made 
to any given grade, other subjects and interests hav« to be 
taken into account. The study of the industries cannot 
be isolated from the work in most of the other subjects 
without very serious loss, both to itself and to the other 
subjects. The unification of experiences in each of the grades 
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which makes for economy in learniivc; and in time and for 
breadth,and intensity of thoiislif and interest, is a \'ery im- 
[Kirtant itliase of the work of curricniiini mnkini,;. The 
more intimate relationships of the indnstritil arts and other 
subjects arc considered in some detail in Chapter V. 

Lines cannot be shar|)ly drawn l)etween the yrades in 
the distrilnition of work. Some problems may be almost 
equally well ada|)ted to second or third t;rade, or others to 
fourth or lifth tjradc. But sneijestions of s('(|tience ma)’ be 
reasonably delinile and yet protide for sufficient llexibility 
to permit of needed \ariations and ada|)lations. .A sii!>- 
yested ort;anization of the work for each yrade in each of 
the ,si.v fields makes tip the content of Chapti'rs \'ll to XII 
inchisice. .At the end of the work for ctich itrade is a 
statement of tin- outcomes whii h it is e.xpected that the 
work shonid produce. By consiiltini; thi'se, the teacher is 
helped to emphasi/e tho.se aspects of the work which con- 
tribtite most to the realization of its specific purposes 
and values. 

d'he organization of the chaiiters w Inch constitute a cour.se 
of study is ratluT comprehensi\e, and the work stiggested 
for each grade [irobably includes more than most .schools can 
do in one year. But from such a course, units may be .se¬ 
lected on the basis of r('lati\e importance and worth as 
adapted to the time and other conditions of almost any 
school in either city or country. .Attention is directed to 
the fact that the work is pri'sented as sngf;estii'c. This is to 
be interpreted as meaning that the teacher shotild always 
use jwlgment and feel free to select from the material of¬ 
fered only that which she can most a]>propriately tise, or 
to substitute other constructive or iinestigative activities 
for those given when the substituted projects will better 
serve the purpose. 
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TIm.' outcomes and MihjccI matter arc to he regarded as 
relativ'ely constant for all schools. But the parlicnlar in¬ 
terest and activities hy which the snl)j('et matter is ap¬ 
proached and the ontv'omes realized mn>' difh'r as widely as 
environing conditions <lifler. It is a part of the teacher’s 
problem to n.se such points of contact as are offered hy 
the envininment of her own class. At limes she may need 
to create the desired direction of interest hy skillfully sng- 
g('sting (|nestions for initialing iinestigalions and other 
projects. The past exiverience of the children, the present 
environment, and the current interests of connnnnily life 
and of tiu' larger life of tiu' world, as a whole, shoidd all 
contribute in determining the imme<liale forms of api)roach 
to the values to he realized in the industrial arts as well as 
in all other sidjjects of study. 
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The PsYciioi.dCY of Ixdostriai, Arts 

Impulses used in the study of industrial arts. I lu re arc 
al least four foniis of ini|iiilM‘ to expn'ssion or action which 
liiul satisfaction in the scx'cral phases of the study of indus¬ 
trial arts 

1. The impuhc to unDiipiilolive ocliioly. resulting; in (he 
handlins; ol materials and tools, and, in time, the using of 
these' in constructix e tuid luxcslig.uix c tictixitics, 

2. The niiptilse to iiiveslhyite, expi'i'ssing itself in in(|uirics 
about constriK Iixc methods, hinds ,md source's of male'rials, 
uses of niate'ri<ils and products, thi' opei.ition and e'xplanti- 
tion of elex ice's and prim iph s ol mae hines .aiid ceenslruc- 
tlons, anel the' re'l.itIonshii>s of pracllcttl tie tixitie's to human 
inn'i )ose's, 

,t. I he aii or (csthrtie niipiilse, whii'h linds satisfactiem in 
the' e'njeeyme'ut ol heauty in form anel color .is ohserx'cd in 
nialcrials and iiroilncts, atid in e'ri'.itixe production by the 
ele'signing anel e'onstructing of new prodne ts, 

4. The soCKil impulse, le'aditi.g one to obse'rx'c xx htit others 
are deiing, to at(e'm|)t to share' with ollu'rs the'ir actixitics, 
anel to si'ctirc from others their approxal anel ceiopenition 
in furthering one'’s own aclix itie's. 

Whije these imiutlses are' the chii'f soitrces of the iiractical 
actixitics s|)on(atu'ously e'ligtige'd in by e'hildre'ii, they be¬ 
come associated xvith many complex forms eif ineiuiry and 
many intelle'ctnal and social problems stimulated by hitman 
purposes and xalues. To .'U'couitt for till of the stimulat- 
•Yi 



34 


INDUSTRIAL ARTS 


ins elements that may enter into any s'ven unit of indus¬ 
trial arts work may re(|nirc a nnniher of fac tors other than 
these four impulsiee tendenries. Vet, basically, whatever 
self-expressed, dri\ ins hiree there is in the study will rest 
primarily ui)on the'operation of one or more of these impulses. 

The development of these impulses. In nuiny forms of 
activity, two or more' of the four impulse's are operati\'e at 
the same time, and the- satisfaetions comins from thc-m are 
complex. It would he diflieult to indicate the order of the 
development in time of these clifferent impulses as the child 
grows. By the age of school life, all have Ix'en operatix’C 
for se\'eral years. 'I'he manipulative and tlie investigatie’e 
imi)ulses are prohahly most prominent at this period. 
While all are cleweloping tergether, the relative part which 
each plays in bringing about forms of actieity changes as 
age and experience increase. ]ndi\'idual difference's arc 
great in the relative potency of the impulse's. In .some 
children, the, manipulative impulse's are stronger than the 
invc'stigatie'e, in others the reverse is tnre. In a few, the 
art impulse'is strong. With many children the manipulative 
impulse may bex'cry strong for several yc'ars and then seem 
gradually to become subordinate to inve-stigative or art 
interests. 

Considering c'ach of tlu'se' im|)ulse's with re'ferenee to its 
gene'ral dcvelopme'iit may be hel]iful in furnishing a basis 
for the selection of kinds of industrial arts problems best 
suited to satisfy the childre'ii's lU'cels from year to year, and, 
at the same time, direct the work toward the most important 
life value's. A bric'f analysis of such ek'velopmeut follows. 

I. 7 'hc manipulative impulse. The first forms of manipu¬ 
lation arc aimless and [jlanless. The activities are largely 
sensory and motor, and the sati.sfiiction is in the activity 
itself together with its sensory resultants. Merely hari- 
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rlli’ng materials and tools, as tenrin)> [japeror ciiltini; it witli 
scissors,.pounding or driving nails with a hammer, running 
the sand of the sand table through one’s lingers, squeezing 
or patting clay, and- piling u|> blocks and knocking them 
over are examples of manipnlati\e activity appearing in 
children of kindergarten or first-grade ages, t'.radually a 
second and higher form appears w hen an aim or conscious 
purpose enters into the activity. Making a wagon or a 
sled with the wood, nails, and hammer, making a mountain 
or a roarlway of the sand, making a pie or a dog or a dish 
out of the clay, and cutting a house or a doll out of the pa|)er 
are examples of this second form of manipulation. There 
is an .aim of something to be made, but no plan as to details. 
Satisfaction comes from both the articity itself and the 
achievement in making some kind of ))roduct, crude as it 
may be. 'I'he third form results in constructive activity 
with a definite aim and plan. Not only is the final product 
imaged, but the detailed parts and the respectic e steps in the 
construction are thought out. The wagon to be made is to 
have wheels of a cert.ain kind and size, and other parts are 
to be of .specific form and size. 'I'he product to be made 
of chay is definite in shape and dimensions. Here the sat¬ 
isfaction is in the product and the aclic ily. If the product 
does not .somewhat closely .appro.ximate the plan, there is 
little satisfaction with the work. 'I'he .skill motive emerges 
because it begins to ha\'e value .is a means of achieving a 
desired result. 

Further development of the manipulative impulse, as 
sucli, lies largely in the increase of skill in the production of 
clearly projected objects or in the development of skills 
a.ssociated with other purposes reiiuiring manipulative tcch- 
ni(|ue. For many, the mental elements which grow from 
the investigative impulse take a larger hold than the manip- 
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iilaliw, S(i tliat lor Mirh persons the cons!riielive arlivities 
theinseUes lieconie suhonlin.ite. 'I'liey iK-eoiiie njeans to 
iiivesliyation rather than ends in ihenisehes. Keferenec 
lo this will l)e made ayain in siihsecpieMl paragraphs. 

2. The iuvcstignlivc impulse. Ou(N(ions of " W’luil ? ” 
and " W’hal for? " lead eliildren \er\' earK' to make nianv 
obser\ations and e\i)ioralions ajid to n.se imieh liodiK- ae- 
ti\ily, d'heir aims and ,ieti\ilies are casual and tagne in 
their early years. .Menial a(ii\it\ and bodily ailixily 
are oflen eonibimd. Salisfaelion lies in ihe aeli\ilies 
theniseKes and in the infonnalion resulting. 

A higher de\elo])nienl ol this e.xploralory impulse appears 
when the elemeni of “ How?” enlers. When this form de¬ 
velops, more delinile forms of a(ii\ ily, Ijolh bodil>’ and men¬ 
tal, restik through e.xjxrimentation and Irial-and-result 
methods of answering (piestions. .Manipulation and in¬ 
vestigation are oflen combined. “ IMaking il this way to 
sec how it will work,” “ ^l,iking a roller coaster that you ran 
guide as yon do an automobile,” “ .Making an engine out 
of tin cans,” “ Making .some chocolate drops like those you 
bin ,” and “ Making some cakes and having a tea party ” 
are e.xamples of in\cstigalive problems that r('r|uire manip¬ 
ulative actieilies. Kxamining automobile engines, \isil- 
ing factories aiid shops, walching the operalions of der¬ 
ricks, .street swiepers, lire engines, ihreshing machines, hay 
presses, tractors, loconiotieos, boats, and other mei hanical 
devices, and asking (|uestions about almost every form of 
device or machine as to “ how it works ” are characterislir 
and familiar evidences of this second level of investigative 
activity. As a source for answering ((Uestions descriptive 
reading matter may also he u.sed. .Satisfaction is derived 
from the mental aclivilv’ and the information gained, and 
also from the bodily activity used in the e.\])erimentation 
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and cxcnrsioiis. 'I'o find inil llu' |iiir|iosrs and incanin};s iif 
(i|irrali()ns Mtn ^alisfaclioii. 

Slill a liif;li(T IcM'l of in\(•'.li^aliiiii is rraclicd uiicn llir 
(|uehlion, “ W'li)' i "-is aildcd lo ihr “ W'hal ? ” “ W’lial for i ” 
and ‘'How.-'” When lids interest de\elo|)s, tite niani|iu- 
lati\'e iinpulsi's tend lo lieeoine almost wholly siiliordin.iled 
to purposes of iiuestimation. Sueh ni;mipiilati\e aeti\ities 
as tire ^.'iimtimed in are laryely those re(|uired in e,\perimen- 
Itition. Readinm now lieeoines a prominent means ol .111- 
swerinm (|ueslions. (furiosity has lieeome " seientilie." 
'I'he satisfaelions are laryely in the meiittd ;ieti\it\' iinoK'ed 
in the in\estimations, and in intelleeitud appreeialioits - 
the jo\ ol knowinm and of findinm out. 

The mi or iiiijuil^c. Children early manifest, 

tin impulse to notiee lirimhth’ eolored olijeels aiifl to eolleet 
and handle lhe.se : to show prefereiiees lor elothes. house¬ 
hold lurnishinms. and other olijeels u hieh are himhly colored ; 
and lo draw and color or tnodel forms in imiltilion of oli- 
jecls of meneral interest. S.itisf.ielion lies in ihe sensory 
activity sliimilaled by form and color as oliserxed, and in 
Ihe inaniiHilalive actixities inxoixed in makin.m draxvin.mts 
and p.iinlinms or ntodels. 

.\ himher lexcl is reached xxheii eh'inenls of proporlion, 
balance, and relationships of harmony bemiit to be operatix e 
in the (iretereiices for objects obseixed, in choii'cs of prod¬ 
ucts used, or in ihe desimninm ol proditets. S.ilisfaction is 
in the respotises lo the sensory siiimilalions, and, in addi¬ 
tion to these, in the erealixc .iclixily in the designing of 
(irodircls. In excryday life, the arl impitlse expresses itself 
most fully in the effort lo be adorned xvilh clothing and irro- 
\ ided xvith other personal iiroperlies xvhich bring satisfac¬ 
tions in form and color. It soon becomi's dilheull to de¬ 
termine to xvhat degi'ee choices are indixidual, as this 
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impulse is very markedly modified in its forms of expression 
by the inllueiiee of others. 

4, The social impulses. The earliest form of the social 
impulse is expressed largely 011 the plane of mere gregariotis- 
ness—the desire to be with others. (Iradually the desire 
grows in one to share with others what they are doing and 
to have others partici|)ate in one’s own acti\'ities. .It is 
found through ex[)erience that others m;iy help one Jo carry 
on one’s own plans, and that there are definite values in 
group coo|)eration. h.xchanges of ideas are prolltable, and 
di\ision of work iti a problem of common interest results 
in the achievement of much more in both (|uantity and va¬ 
riety in a given time than one could accomplish alone. 

From experiences in .sharing construcli\e and investiga¬ 
tive prolilems with others, the facts of interdependence are 
discovered. The division of labor and cooperation of the 
practical world are ob.served. From both iiersoual experi¬ 
ence and obserx ation, the meaning of inlerde|)endence among 
all may become clear. .An apiin-ciation of this ftmd.'imental 
fact of the dependence of each upon all and of all U|)on each, if 
stimitlated, will readily lead to feelings and meanings of 
personal responsibility for the conditions of life and the well¬ 
being of others about whose work one becomes interested. 

'File social impulse also finds expression in a desire to adojit 
the standards of usage of others — to dress and to ftirnish 
one’s house as others do, and to have such jiroperties as are 
possessed by those whom one respects and whose approval 
one wishes. The art impulse and the .social imptilse some¬ 
times come into conflict, as when one sacrifices hiS own 
choices in form and color to standards socially apiiroved, 
or when he .sacrifices social approval to [lensonal choices. 

The development of habits from impulses. While the.so 
native impulses furnish the drive for the activities described, 
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they probably do very little to i;ive them definite dlreetioii 
or form. Kxpcrh'iiee and selection determine the habits 
which grow from the acti\ities. 'i'he impulses jmovide the 
possibilities, but experience, results, satisfactions, and snr- 
roundinj; inlliiences briiif; about the selecti\'e prowth of [lar- 
ticular forms of constructi\e, investigative, resthetic, an<l 
social habits and attitudes. The .ictix'ities and the [irodncts 
of the einironment and the apprinal of others are the in- 
lluences which most profoundly affect the seli'ctions of chil¬ 
dren and determiiK' their interests and habits. Encourag¬ 
ing children to iiuesligate, teaching them methods which 
bring success, and api)ro\ing their in\estigatix'e acti\'ities 
and results will bring about a development of this impiiLsc 
not found in children not so encouraged. In a similar way 
these other impulses may be developed into effectice habits 
or attitudes by |)ro|ier inlliiences, or they may be largely 
inhibited by neglect or discouragement. Nature but fur¬ 
nishes the tendencies to act in the.se de.sirable w.ays and the 
satisfactions coming from their aclix ity. What they actu¬ 
ally become as skills, interests, attitudes, and appreciations 
is a matter of educational direction. 

How industrial arts should utilize these impulses. In a 
foregoing chapter, the purposes of the study ol thi' indu.s- 
trics most eniiihasized for the elementary school were stated 
as relating to health, economic, and art values in the .selec¬ 
tion and use of industrial products; and to social values as 
related to the effective regulation of production, distribu¬ 
tion, and use of |)roducts. These \ alues are to be accom¬ 
plished by utilizing the iminilsive tendencies to actixity 
xvhich have been described in preceding paragraixhs. For 
children, the earlier e.xpre.ssions of interest are in the manip¬ 
ulative and investigative forms of activity xvith almost no 
relationship to adult standards of xvorth. Hut, as intellec- 
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tual ajiil social interests deNclop, it Ihvoiik's iiiereasiiigly 
easy to direct llie eoiislnicllxe, in\ eslit;ati\c, and art ae- 
ti\ities into lorms which .tre lar^e in the values which we 
dosin' to cnlti\alc. From iiilercsls merely ni;iiii|inhili\e 
and in\ esti.nalix c, allenlion may lie "radiitiliy traiisicrred to 
(|nesllons ;ind |irolilems of health, I'cononiy, and art, liy the 
use of constntc(l\e atld in\'csl|Tati\ e methods of work as 
means of answering these (|uesiions and soKini; these |)roli- 
lenis. Manipulation m.ty lieciimc ,i matterol coiistriictire 
and experimental dexterities .md skills for nice liny; one's pr.ic- 
tical needs. ln\cs(iyiation may lieeiniie a haliil ol open- 
minded in(|iiiry and method iiisoKini; praclictd and Intellee- 
tind |)rol)lems. The art inleiest max liei ome ,tn altitiideand 
melhixl for the seleelloii ol properties and olijecls for con¬ 
templation which yield <-nioymenl liee.uise <if their lietinty. 
From the social interest, there may lie dex el<i|ied an at liinde 
and ;i method ol lieh.ix ior rel.itix e to the wi-ll lieiny; of others. 

Factors of growth affecting appropriate selection of work. 
Certain lacis ol gnixvlh, liolh phxsii.al and mental, harm 
bearings upon the selection of problems, .\mong these the 
followin.g are important : 

PhysiolooKa! jiirlor.s. In childi'en of the first three or 
four ye.'irs ol school lile there is a xcry imexen growth of 
bodily parts. This, together with the f.iel that the nerx’oiis 
coordination of muscles has not j-el bei ome well dex eloped, 
cairses clumsiness in the use of the limbs. The child should 
not be blamed for the resulting awkwardness, as he cannot 
help it. ('■radnally through these years the trunk, limbs, 
tnnscles, and nerxiins controls become more fnllv dexuloped 
and this awkwardness disappears. Obserxing the way in 
which ('hildren of these respeclixe xears handle a base ball 
will gix'e evidence of this groxxing control. In the early 
school years, the muscles are short, loxv in elasticity, ;nid of 
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pniall l(■\•(■rag(‘. At the i)c,4ininiis;, the lariii' Inink inLipcIes 
arc iiioi't' liilly (l(.■\'('l<l|)('(l. S>'.--I('nis iil cdarscr and liiicr 
muM'Ics ha\c not yet coiiu' to sii|)|)oil cacii (jIIkt perfectly. 
Streiit;th is not yreat, Inti it rapiilly increases, nearly dou¬ 
bling as shown by hand i;rip from si\ years of a,ye to nine. 
Hecause of these conditions, children in the first school \ ears 
are not cap.ible ol \ ery line, \ery jireeise, \ery swift, \ ery 
strony, jir \er\' lony-siislained motor acti\ities. To insist 
upon work re(|iiiriny \ery much of an\' of these (pialilies is 
lirobabl)' harmful. 

.As w'(' passiipw.u'd ihrouyh the fourth, fifth,and sixth.school 
yrades, there is mark(‘d increase in slreiiyth, control, and 
steadiness. Work rei|iiiriny yreater strenyth, precision, and 
endurance' max' be' e'liyaye'd in w ithout iineliK' e'fleirt and with¬ 
out d.iiiyer .if injury. Diiriny the ninth and te'iith ye'ars, 
the'ix' is le'ialixe'K' sni.ill yrowth in I'ilhi'r he'iyht or weiyhf. 
lint usually in the eli'xinth anel twe'lfth xcars there' is a 
pi'rieiel of \ cry r.ipid yreiwth in he'iyht. bp to aboiil twi'b'C, 
this rale of yrow Ih is about the' s.nne for beiys anel yirls, but 
at this lime' yirls be'yin to yieiw much more ra]iielly than 
beix's, so that near the' eiiel of the' twelfth xear yirls exceed 
beiys in heiyhl by almost two inches, (iirls fre(|iiently 
yreixv as iniie h as two anel a hall iiu lu's in he'iyht in a sinyle 
ye'ar. The' ne'xl xe .ir yreiw th falls bae k lo a lowe'r rale feir 
yirls, but boys lii'yln lo yrow so r.ipiellx that by fourte'en 
the'Y are' talle'r than the yirls. While' yroxvih in he'iyht is 
rapiel, yreiwth in wi'iyhl is relalixI'lx' small. Markeel in- 
e-re'ase in we'iyhl usually follows a pe-rioel eif rapiel yrexwth in 
lie'iyhl". [)uriny this pe rioel eif r,i|iiel yrow th in heiyht, there 
is eiflen an actual leiss in niolor I'onirol. If, eluriny this 
IH'rieiel, whe'U chilelren seem to be' eloiny their be-st anel re'- 
sults are nei be'lter than those eif a ye'eir or two earlier, eir 
perhaps not exeii so yoeiel as earlier, the' chilelren shoulel not 
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he held blamcworlliy, as their control may he actually less 
exact than in the precedinij year. Nature is making many 
changes in the hotly that are of great im|)ortance, and care 
should he tised to axoid both injustice and injury by asking 
for work that tloes not demantl a bodily strain that is too 
great. 'I'his condition is usually temporary, and improxe- 
ment will appear again after the period of rapid growth in 
height is |)assetl. 

Mental factors. The mental life of children of the first 
two or three years in school is characteri/.ed by a large in¬ 
terest in sensory aclix ity - in sights and sounds, in han- 
dlingmaterialsand tools, and in rel.Uivelycoarse constructixe 
actix'ities. Curiositx isxery actixe, leading to much inxes- 
tigatix-e learning through trial-and-resiilt methods. There 
is a xx'cak poxver to project ends, and the interest span for an 
individual pur|)ose or ijrohlem is short. There is a strong 
and groxving interest in the practical actix ities of the adidt 
life of the community. 'I'his interest, combined with the 
impulse to maniptilate, leads to the making of miniature 
vehicles, utensils, hotises, roadways, and other products 
suggested by cnx ironment and adult activities. 

There is little jiower, relatively, to analyze situations and 
objects,and there is therefore little interest in form,structure, 
substance, or any abstract relation.ships. I'lie interest 
is largely in the element of use — What can a thing do, or. 
What can you do xvith it? Inhibition is weak, and ideas 
tend to pass at once into action. Whatever is new or what¬ 
ever breaks up the common rtiutine is attractive. Holi¬ 
days, pageants, the circus, parades, [jicnics, anti other oc¬ 
casional ex'ents appeal to the imagination and are of great 
interest. The iilanning of work nmst provide for much 
variation in detail to hold interest for any continued period. 
The social consciousness is relatively weak, the child not 
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having learned how to play or work well with other 
children. 

In the years of the middle grades, there are many changes 
in these mental activities and attitiules. 'I’he interest s|)an 
increases; ability to plan grows; inhibition is developed 
and imcliecked, impnlsi\e action grows less; the interest in 
the practical activities of the comnumity grows into an in¬ 
terest in the means by which results are seciin'd and becomes 
strong in mechanical ile\lces, machines, and the application 
of [lower; and the ability to [ilay and work etlecti\'ely with 
a groii|) (kwelops, making possibli' many cooperatl\'e activi¬ 
ties and much li'am work. Patience is developed for master¬ 
ing such controls or skills as are needed to bring about de¬ 
sired results. Power to anaij’ze and to .see relationshi|)s 
has developed, which makes possible studies of much wider 
range of meaning and e.\tenl. Interest dei'elops near the 
end of the elementary school period in clubs, associations, or 
other limitc'd cooperatix e grou|)s. 

.About the elexeiith or twelfth year there de\'elo|is an in¬ 
terest'in heroic I'haracters. Those who have achiexed great 
results by overcoming obstacles are admired, and there is 
often e.xpressed a desire to emulate them. The heroes of 
history and liction make strong appeals, ('nriosily tends 
to become scientific, and this, togi-ther with a tendency 
to become subjective and intros|Krti\e, gixes science, reli¬ 
gion, and social relationshiiis a place of innch im|)ortance if 
[iresented in a natural way. d'liere is often a tendency to 
inoofliness. There is a great dread of ridicule and a strong 
desire .for ap[)robation. It is a lime of much exploratory 
intcMTst, and a lime when much may be done to broaden 
interests in human affairs, [iroblems, and values. It is a 
time when sympathy and wholesome, inti-rested discussion 
of one's personal [iroblems arc desired and appreciated. 
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Otriipalional giiidaiuc Lccoiiu's litiporlaiil as a personal 
issue for many children. .\ consideralion of Ihe indiislrial 
occupalions Iroin the point of ^ iew of what they ha\e to 
oiler as a lile work apfieals seriously to some, ('hildreii 
may well he introduced to the life stories of many lu'i'oic 
disco\erers, imentors, and |)ioneers as a UK'ans of stiimilal- 
iiig and directing Iln 4 r interests and aiuhitions. 

If the teticheis know the phvsiological and ment.il char¬ 
acteristics of the children of their classes, it will help them 
to sele('t th(' woi'k ad.ijtted to the needs ol iIkIi" pupils, and 
enable them to axoid work for which there is not .1 state of 
physical or mental readiness. The foregoing factors, to¬ 
gether with a co?isideration of the impulses described at the 
Ix'ginning ol this cimpter, should fitrnish a basis helpfttl in 
the selection and organiztilion of the work in itiduslri.il arts. 

The question of skill and of manual dexterity. Since the 
purp<jst’of thestudx'of the indtistries in the elc’iuentary school 
has to d(j prltntirily with Ihe ]>r()blems of the consumer and 
citizen. i)roduclixe skill is but a xcr_\' minor ])robiem. High 
degrees of skill become important onij- when the work is 
taken up with a xocalional tiiiu. In the elementary school 
it is rather a <lex(lopmeiil of general dexterity with a xtirielx' 
of materials and processes than any form of s|)ecialized skill 
that is wanted. It is, of course, desirable that this de.xterily 
should grow from year to year. Hut, if consiructix'e proj¬ 
ects are well chosen Iroiii grade to grade in all of the xtirie- 
ties of materials used, this dexterity xxill grow normally 
witlKXif any special practice for skill, as such. The stand¬ 
ard of [troficieiicy in constnictixe work which shotdd be 
maintained throughout the grades is that e:ich child shotild 
do his best in each piec<' ol xv<irk iindi'rltiken. 

Important elements in motor training. A summary of 
the ixjiiits in motor training presented in The Principles 
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of I'eachiuBf l)y l''(l\vard L. d'horiidike, brings out well 
the most iiiiiwrlaiil fealiires <if llie [irobleni, 'I'here are 
two elements invol\ed in ,t;el(in,n results, that of form and 
that of execution, ' I lie ('lenient ol lonn has to do with 
yetting clear idivis of what is to be done and how it is to be 
done. In writing the letter u, one may study the copy 
and also carefully obser\ <' how one in making an a holds the 
pen aiul makes the movements. This is the form side of 
the problem. Ifxeciition is .u tiially doing what is to be 
done - in this case, making the a. l.earniug to do a thing 
means getting clear ideas of what is to be done and how it 
is done, and then trying to do it. comparing results with 
copies, trying again, and so on. In each trial, .selection 
should be made ol whatever tends toward sticcess and elim¬ 
ination of whatever tends toward failure. Self-criticism 
and din'cled retrying until all of the right movi'inents are 
ac(|uired and all others are eliminated is the method by which 
motor training is achieved. 

In leaching childrc'ii how to carry on the constructive 
phases of their work, it is hel))ful to use imitation freely. 
Showing one how to do a thing is usu.dly much more effec¬ 
tive than merc'ly telling him how. (iood methods of han¬ 
dling tools and maleri.ils should be shown to children, but it 
must be remembered that they will not all be able at once 
to conform to these in all particulars. Want of strength 
and control may make it best for younger children often to 
use methods of their own until growth makes it possible 
for them more easily to adopt <idult methods. Krom the 
very Ifeginniiig, children should be taught self-criticism — 
the judging of their own efforts and results by comparison 
with good copit's, and the loc.rting of the particular elements 
in which they are suctwding and failing. 

' 'i'hiirndikc, Iv I,. —Praa//'/oc/'/V(/r///cj;.t'tcip(LTXIV. Seiler, New York 
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To avoid fatiguing the children, one should avoid activ¬ 
ities which re(|uirc controls too difficult for children of a 
given age. Row ' found that for children of eight years, nine 
years, and thirteen years, each giving the same period of time 
to pen writing and hlackhoard writing respectively, the loss 
in hand grip, a measure of fatigue, was from twenty-eight 
to thirty-seven per cent greater for pen writing than for 
hlackhoard writing. I’rohahly any activity for children 
that produces much fatigue in a short inteiwal of time is 
too difficult for healthful de\ elopment. 11 is entirely un¬ 
necessary to ha\ e any forms of manipulation in elementary 
school industrial arts work which produce much fatigue when 
engaged in for a reasonahle period of time. 

During the period when children “ art first and think 
afterward," much learning hy Irial-and-resull will occur. 
It is prohahly worth while to allow children to finfl out 
many things hy this kind of c.\i)erimcntation when it does 
not involve the waste of inuch material or the spoiling of a 
cooperative |)iecc of work to which a numher are conlrih- 
uting. Railure through impulsixe action will tend to 
bring ahout an altitude' fa\(>rahle to a ckwr fehservation (jf 
others who succeed, and to the accepting of advice, (irad- 
ually the advantages of |)lanning first and acting in accord¬ 
ance with plans will liecome a|)precialed. As early as possi¬ 
ble, children should he led to see the values of planning or 
thinking through their constructive and inve.stigali\e pnjb- 
lems before they begin to construct or investigate. 

The broader mental aspects of constructive and investi¬ 
gative problems. Problems in construction and investiga¬ 
tion may, and .should, involve methtxls of thinking, judging 
of the value of the thought, judging of forms of procedure, and 

‘ Row, R. K. — Tlie Educational Meaning of Ike Manual Arts and Industries, 
p. loi. Row, Pctcrj>on & Co. 
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judging of results. To include lliese, howex er, in more than a 
relatively trivial degree, the activities must include the de¬ 
signing and planning asjiccts of the work. They must rep¬ 
resent the real expression of ihonghl.ora thinking process 
hy which ideas are claritied and enlarged. Questions of 
What, and How, and Why ha\ e to he answered if the work 
is anything more than dictation responses. Information 
must he ac(|uired in relationship to the definite ])rohlems, 
'I’he imagination must he used in .seeing the procedure as a 
plan of action to he carried out. If a loom is to he made 
upon which to weave a rug, the necessarj' elements reiiuired 
for weaving must he learned and the loom designed to satisfy 
these re(|niremenls. The new processes in the construction 
must he considered in relationship to their pur|)Oses. As 
the (|ucstions are raised and answered, meanings are real¬ 
ized more fully through the actual constructions and the 
jtidgments of results than hy merely talking and reading 
about the problems, or e\ en hy looking at pictures or models 
of objects considered. 'I'here is something of meaning and 
.significance which attaches to experiences of actual, iiractical 
partici|)ation which is not realized without it. The realities 
of experience make for a geiitiineness and permanence of 
meaning not realized from the mere getting of information 
about facts and relationships, do one who has spun a 
small (luantity of thread or yarn, who has woven a small 
rug, who has constructed a house or a piece of furniture, who 
h,as made a piece of pottery, and who has followed through 
the different illustratixe methods of food preservation 
to siiclTa person all of the industrial actix ities corresponding 
to these have a fullness and xvarmth of interest and meaning 
not possessx’fl by one who has not had these experiences, 
ddiere i.s an attitude of familiarity with the fields of produc¬ 
tion and their prodticts, anti a feeling of sym|)athy and com- 
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ra(k'shi|) with those who are oeetiiiied in tlK'ir prodttetion. 
I'he larger and fuller otir expc'idenee with a thing or situa¬ 
tion, the larger its meaning for ns. 

In\estigation is a means of inereasing otir inf(}rmation of 
Loth facts and their meanings. X'alues deri\ ed are nieastired 
by the degree <if ini|)orlane<‘ to life of the (|iiestions raised 
and answered. In the sttidy of all of the indtislrial arts 
units, in relationship to health, eeonomie, a>stlu\tie, and 
other \ahies, many (|iKstlons will be raised whieh ean be 
answered only b\ imcstigations. 'I'he more the,s(' iincsli- 
gations inehide Mime |>r,ietleal aetieities such as e.xperi- 
ments, eonstruetions, and \isils, lln- more effeetive they 
will be and the more lasting the results. ()l eonr.se this does 
not mean the elimination of books and <ither printed mat¬ 
ter, btit it does me,in e\tensi\el)- supplementing it, or, more 
often, stip[)lementing the iin esiigatix e work by the use of 
[irinted matter. Reading will often stimulate e<M-tain forms 
of e.'tperimentalion and eoustruetion, and tin- praetie.d work- 
done will, in turn, lead to more reading for further direction 
and for gaining wirier interpretations of meanings and ap[)li- 
cations. In the study of the (wolution of printing, there is a 
place lor the making of the stylus and tablet, a scroll, somi' 
li.ipyrus and iiarchment, and .some examples of block dyes 
for block printing ; there is also a place for reading about 
the.se tind about the conditions of life and the [leoples among 
whom tiu'se lorms of writing or pjinting were tised. 

Appreciations resulting from practical activities. In 
problems of design ;ind selection, ehmients of beauty make 
their apiieal and offer an opiiortunity for the culli\;ition of 
artistic appreciation. Likings for desinible (ptalities in 
form ;ind color may be diweloped. 'I'he iiarticipalion in 
designing and making a firei'k bowl or vase should lead to a 
considerable in\-estigation of (Ireek design in general, and to 



THE ESYCIIOEOC.Y OF INDLIS'l'KIAl, ARTS 49 


a coni|)aris()n of Oreek dchi^tins with (lt‘si,i,Mis characlcrisli- 
cally tliffcn'iil. Out of the ^liiily we may cxpcrl sonio ikt- 
maneiit attitiuh; toward the bcvuity of (ircck design. I'or 
a|)i)roacliiiig the study and for making it real and |)eniianent 
in its inlliienee, we should count upon tile practical work of 
thinking through the design and evecnting it in the clay as 
the basis most significant in git ing the whole study its |ier- 
sonal ar<l eital appeal. Many of the most permanent ele¬ 
ments in the teaching of beauty In industrial commodities 
will probably be those which .ire experienced as parts of 
practical problems in ilesign or selection. When from time 
to time, jiruclical interest in ,s|)e(ihc elements of beauty is 
stimulated, supplementary |iroblems mae be t.iken up in 
the study of related problems In ilesign in its wider applica¬ 
tions, thus gradii.illy furnishing the materials out ol which 
the principles ol di'sign, as such, .ire developing. 

So, also, may be approached m.my ol the social phases of 
the study which it is desirable to include. I'inding out how 
some garment we hate w.is made so cheaply may lead to a 
sweat shop. I'diiding out .ibout .ill of the tr.ivels of a boll of 
cotton, of a lump ol co.il, or ol .1 c.m ol peas or beets may lead 
to the factort', the coal bri'aker, or the f.irni where child 
l.ibor contributes to the cheapness of price or to ihe allliieilce 
of the employer. In considering ihe problems and condi¬ 
tions of life of those eiig.iged in Ihe productive occupations 
and the meanings which these reve.il, feelings of human re¬ 
lationships tire experienced, and cert.iiii altitudes of sym¬ 
pathy' may be developed for these and a sense of .solicitude 
for (heir well-being may be awakened. I hesc leelings 
and interests open the way lo studies in problems and 
means of social control and furnish the background for 
much of the content found in good courses in training for 
citizenship. 
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These affective or emotional acronipanimcnts of the in¬ 
dustrial arts work are of great signilicanee, for they enter 
fundamentally into estalilishing attitudes, or mind sets, 
prepotent for affecting conduct. I’ractical activities, uti¬ 
lized to their full opportunities, may contribute very largely 
to the de\elopment of pennanent intellectual interests, ap¬ 
preciative attitudes toward beauty as a quality of industrial 
products, and humane social attittidcs toward the producers 
in industry. 

The mental stimulation of industrial studies. The prob¬ 
lems of investigation in the study of the industries are such 
as to provide increasing nu'iital activity. They open up 
and reveal new (piestions which appeal to imagination and 
interest. Hardly a i)robleni may be investigated which does 
not reveal new lines of ex|)loration, reaching into questions 
of history, geography, and science. It is only when the 
technical pnveesses of constrtiction are made the aim that 
the mental jihases of the activity tend to diminish through 
the concentration u[K)n the habits constituting the particu¬ 
lar skills. When attention becomes centered upon these 
processes of habit formation, the tendency is to reduce men¬ 
tal activity as the skill is increased. 'I'here is nothing in the 
form of activity itself to reveal new problems or interests. 
This phase of the work, of course, has no place in the ele¬ 
mentary school in the study of the industries. The prob¬ 
lems for the elementary school are those which constantly 
tend to evoke increasing appeals to interest and imagina¬ 
tion, leading on from problem to jiroblcm. 

Open-mindedness resulting from participation, lly the 
constant practice of investigating, by which (ptestions arc 
answered and new f|UCstion,s are revealed, the interest in 
e.xploratory activities is stimulated. The inquiring attitude 
of mind is developed. Participation in the forms of activity 
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used ill making such investigations develops liotli the habit 
of participation and tlie method for making in(|uiries suc¬ 
cessfully. The attitude and the use of successful methods 
of open-minded impiiry may liring such degrees of efliciency 
and satisfaction as to make tlie habit of inijuiry of lifelong 
value. 



CHAPTER IV 

The Relationships of Industriai. and Fine Arts 

Products include both a utilitarian and an art purpose. 
It is very rarely that we find an industrial product, no matter 
what its Use, in which there is not ev idence of some atli'inpl 
to make it iilcasing in form or color, or both. A]i|)cal is 
made to our sen.se of beauty as well as of nsefuliK'ss. In 
buildings, furniture, rugs, chinawan's, clothing, books, tools, 
vehicles, and all of the scores of accessory material snpiilies, 
we find great elfort e.vpended to make each product atlraclie e 
to the eye as well as edicient in meeting the uselul purpose 
served by it. I'or many of these ])roducts, ;i considerable 
[)art of the price we pay represents (|ualities not essential 
to mere tise. P>y simply limiting attiMition to th('‘actu:d 
utilitarian purposes in the making of hats, the best of huts for 
women could be math' for a very few dollars. Dn'sses and 
other wearing apparel could be mtide of excellent material 
and meet every need of health and comfort for a small part 
of what is often paid for garments. 'Fables, chairs, dressers, 
sideboards, bedsteads, rugs, and other hotisehold furnishings 
could be produced, with consideration to use alone, at costs 
almost absurdly low in comparison with the ]>rices we are 
willing to pay for these products ;is they are made tcxapiieal 
to our desire for the beautiful as well as for the u.seful. 

Our purpo.se in securing the products of industry, then, 
isa double one - that of meeting utilitarian needs and that of 
satisfying a feeling for beatity. 

,S2 
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In designing and decorating, the two purposes are interde- 
pendent._ In mooting lliis twofold piirposo, whon wo Login 
lo oonsidor any particular producl, it is soon ox idoni that 
the two aspects arc very \ itally related. When wo attcm|)t 
to design a chair that will Lo Loth useful and Leatitifiil, we 
lind that we go from one purpose to the other, modifying from 
one point of view to suit the needs <if the other. An ele¬ 
ment of Loauty is thought of as possiLle. But, if employed, 
will it weaken the chair.'’ With the material we are using, 
is the form of construction which this element of Leaiity 
would require practicaLleOn the other h.md, a certain 
element of form or strength for the tise to Le made of the chair 
is regarded as necessary. 1 low can this Le incorporated in 
the chair and yet make the result conform to the principles of 
harmony? Alust some sacrilice in Leant)’ Le made? And 
so, in the dex'elopment of the design of the ch.u'r, the thought 
and planning shift from one <'iemenl to the other so that in 
achiiwing all that is desired for the one purpose no .serious 
sacrifice is mtule relatixe to the other. 'I'his consideration of 
Loth factors will Le included in designing a house, a rtig, 
a garment, an automoLile, or an)’ other product, whatexer the 
ttse or the material. In designing and decorating, any 
marked neglect of either element endangers the success of the 
proditcf for gix’ing entire satisfaction. 

1 fifferences in the mtiterials of Indusir)’ as to their qualities 
for taking on c arious forms, as to their x ariations in strength, 
and as to their (|ualities of surface appearance and treatment, 
make it necessary to consider these resiiectix’e (pialilies as 
they relate to Loth use and Leaitty in designing. A gate made 
of iron designed in e.'xaclly the .same form and proirortions as a 
gate of w'ootl for the same iilace w’ould Le so heavy that its use 
would Le impracticaLle. Some forms of parlor chairs could 
Le made of concrete, but they would Le too heavy to move 
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about. Candlcslirks roukl be made wholly of wood, but the 
menace of fire from them makes them inappropriate, no 
matter Iiovv well they lend themselves to l)eauly of form and 
color. Utcitsils for food could be made in great variety and 
beauty of form with wood as the material, but they wotdd be 
so quickly destroyed by the effects of moisttire and temjKTa- 
ture that their use would be imjjracticable for most puri)oscs. 
By rom])romising, we may often use a combination of 
materials, utilizing the peculiar beauty of one which could not 
effectively be use<l alone, as when wc- make a candlestick 
with a body of wood and ftirnish it with a metal caj) to avoid 
its injttry by fire, or in the making of many objects of iron or 
steel with finish or trint of some softer, more expensiw metal 
as nickel or siK er. 

Each material has (]ualilies which limit its usage in certain 
ways. Each material also has cpialities which make certain 
forms of treatment ap])ropriate to it. Some of these forms 
wilt not apply to other materials, (’lay and cement ha\'e 
limitations which make them quite impossible for certain 
uses entirely a[)|iropriate for wotjd and iron, d'extiles have 
uses and are adaiited to certain forms of design and decoration 
not possible for wood, metal, clay, or concrete. 'I'hat the 
utilitarian pttrpose and the art purpose ntust be worked out 
together, with definite relationship to the (|tialities of the 
materials used and with reference to each other, is a fact 
which the sttidy of the industrial arts should early impress 
through many experiences and illustrations. 

The relationships as observed in products. 1 1 may help 
to intensify the clo.se relation.ship of the two elements, the 
industrial arts and the fine arts, to separate them by a brief, 
outline analysis. One may think of the problem from the 
standpoint of either the designer or the ptirchaser. For the 
designer, the problem would be that of thinking out the forms 
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to inoel tlio (leniantlsof cxccllonrc r('(|uircd; for the purchaser, 
it would .be an exaiuiuatiou of the ])roduet to deterruine to 
what degree the (|iialilies of excellence had been iuchided. 
In following through the outline gix’en, one may think of its 
concrete ap|)lication to a chair, a hat, a pair of shoes, a neck¬ 
tie, a suit, a sugar bowl, or any other object in which he 
has an interest. This will help to test its meaning and 
validity., 

Ei.k.ments o]'- I'TiLrxY .\Nr) Binu'i'v in .\ Product 

A. The indiistri.d arts element with utility as its purpose. 
Fxcellence and desirabilil)- are detirmined by: 

1 . Ai)proj)ri.ilrriess to |)urpo,se .is to (oiidilions, se.isins, 

.111(1 occ.isions. 

(I. In m.ilerials -An- they suitable? 
b. bifoim— Is it well ad.ipled ? 

(. In constiTKtion — Is it sullieiently strong and 
diir.ible? 

2. Ifconorny in cost - - Ts it iinneiessarilt expensive? 

B. The line arts element with beanl>’tis its purpo.se. Ex¬ 
cellence and desirability are determined by : 

I. .i\|)pro|)rialeness to purpose. 
a. As to ti.se in itself relatiw to: 

(1) Materials — .Are the> snit.ible and appealing? 

(2) Form and color — .Are they pleasing and har¬ 

monious in composition? 

(,t) Fineness of const ruei ion and finish — Is the 
workm.inship of fine (|u<ility ? 

• b. As to surroundings - Is it in harmony with the 
other elements of the composition of which it is 
to be a [)art? 

AppHijiriateness to pur[)ose is the most fundamental and 
inclusive (juality in determining the excellence of a product 
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from tlu' poinl of x icw of holli iililify and lieaiily. Anything 
not adapted to the i)tir|)OM' which it is made to syrxe loses 
some of the beauty it might possess lieeause of its harmony 
of form ()]• color when shewed without any reference to its tise. 
A parly dress, most s.ilisfyiiig and attractive when worn to a 
l)arl\ . does not seem at all httiug when worn as a work dress 
ora traveling dress. .\ gown, beautiful in itself and adapted 
to a si out ligure, would (|uitelose its beauty of line au(l propor¬ 
tion if placed upon one of slender build. .Neckties should be 
selected with relerence to the wearer and his other g.irments, 
and not alone on the basis of their individual harmonies of 
design. The most beautiful camp chair would seem ver)’ 
much out of pl.ice in ;i parkjf. .\ line oriental rug placed in a 
kitchen would lose much of its appetil to our tippreciation in 
the feeling we would haw as to the ina|)[)roi)riateness of its 
placing. W’hatewr is sincerely, genuinely beautiful as an 
industrial product must be so well adapted to its pur|)Ose that 
in its use for that purj'ose there is no thought or feeling of 
itiappro|>ri:iteness arou.sed. If such a thought or feeling is 
aroused, a sense of insini'erity and sham may become so 
prominent as to cause one to feel dissalishiction tind an- 
iKjyance rather th;m satisfaction and pleasniv'. 

Iti designing, ii design fora product must be one whiclu'an 
be ti.sed - - which will work— or it is not a good design. 
It may not violate the abstract ])rinciples of harmony as to 
form and color, but if it camiot be used in construction it is 
really not a design at all, but only a ])letising arrangement of 
lines, tones, and colors. In an tibstract sense, such a ])roduct 
in form and color maybe called a design, bitt it litis,'in this 
case, no relationship to construction in the sense thtit it is a 
working iilan. There can be no essential opposition between 
the fine and the indtislrial arts elements in the product that is 
in every way most satisfactory. 
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In ^rncnil, it Inic that materials and forms of eonstnie- 
tion that.are of line hut simj)le quality are more durable than 
forms that are more complex, With .yood materials and 
simpli' lines, harmonics of lorm and color are aecom|)lish('d 
with little neetl for detailed adornuK'nt, because of the 
streni’lh, dij^nity, and natural beauty of line materials. 
Simplicity adds to the feeling of sincerity and restful sat¬ 
isfaction,, while complexity or great \ariely in detail 
arouses suspicion and a feeling of confusion. Hut, no nuit- 
ler how tine the materials nor how simi)le the design, the 
laws of harmony for form and color must not be vio¬ 
lated. or lh(> product will not be as beanliful as it might 
be. /\ gown of the fmesi materi.il might be made to lit 
so poorly that its lines would .irouse feelings of |)ity or 
disgust. Its colors might be .so ho|)elessIy out of harmony 
that it would irritate' and annoy. Ihhidings, furniture, 

rugs.-anything -may be made of the most durable 

and attractix'e materials, yet be literally ugl\’ bi'cause, 
in their design, the iirinciijles of harmony ha\e been 
\ ioiated. 

I'liis clo.se relationship of the fine and the Industrial arts 
indicates that the two cannot be kept a|)art in teaching 
without danger of great loss whi'U we are consideiing the 
problem from the point of view of the consnmer or user of 
products. In the selection of products, one must consider 
both phases, and neither can be ade<iuately considered 
without reference to the other. 'I Ik' two phases are aspects 
of a common problem. They should be so taught in the 
elemenlary school. 

Phases of fine art not related to industrial arts, i'ine art 
includes fields not at all related directly to the industrial arts. 
Painting and sculpture are forms of art by which fine or 
great thoughts and feelings are expressed by artists. The 
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products of artists in paintiiiff and sculpture arc messages to 
appeal to the mind and lieart of those who oliservo their 
works. In giving expression to tlieir thoughts and feelings 
by the use of drawings or [)aintings, and by modeling in clay, 
carving in wood, marble, and i\ ory, or casting in metals, the 
artists use the same priiiei|)les of design as those which are 
used in lieautifying the iiroducts of industry. 'I'he principles 
of design are uni\'ersal — they are ('mployed whi'fever the 
problem includes the shaping or coloring ot the surfaces or 
forms of materials to make them pleasing in their appeal. 

d'he study of design as it applies to painting and .sculpture 
should be provided apart from the slu(l>’ of the industrial 
applications of design. Ifowewr, much that is gained in the 
study of the princijiles as illustrated in one field will help 
one to make their application or to interpret them in the 
other. 

In the study of the industries, there are m.-iny masterpieces 
in painting, and a number in scul|)ture, that may be of much 
use in interpreting certain meanings of life expressed by artists 
as they have idealized the worker or his work, or as they have 
used the workers or their work as symbols (jf human or divine 
jHirposes. Some of these masterpieces are also useful for the 
historic detail of industrial work which they include. In 
some industries, no descriptions or exam[)les of certain early 
processes or products remain, and we derix'e help from work 
in pictorial or plastic art which has endured long after the 
objects portrayed have ceased to exist. Where descriptions 
do exist, paintings or forms in relief often hell) interpret 
them with an accuracy not possible from the descriptions 
themselves. 

That there are so many paintings and works of sculpture 
which relate to the industrial activities of man is evidence 
of the place industry has had in the lives of peoples in all 
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historic ap;cs. 'I'he oiidiirinj," work of the artist grows out of 
the large, interests of the [jcople of his time. 'I'he artist 
interprets their struggles for the meanings of life, their 
ambitions, their longings, their sufferings, ami their triumphs. 
Many of the masterjjieees of art show that the subjugation 
and control of the materi.'il world, making it increasingly 
minister to man’s Jieeds, has bi'en a means to the higher 
spiritual growth of man from a past ;is remote as the begin¬ 
nings of history. 

Teaching selective judgment and appreciation of the beau¬ 
tiful. In foregoing jiages, it has been stateil and re¬ 
stated that, for most of ns, the large, personal problems 
relati'd to industrial products are those of selection and use. 
I'ew of us make <-l()thing, but all wear it and ha\'e the |)robleni 
of selecting it. Few make furniture or rugs or dishes, but 
we all use these, anti most of tis Innc some o|iporttinities for 
choice u'ith reference to them. f)ur jtroblem is not that of 
creatively designing the forms of materials we shall use, but in 
judging which of those offered for our choice we shall select. 
The duly which this situtilion imposes upon the elementary 
school is, therefore, to dex'eltjp a basis of judgment through 
:i knowledge of art prinri[)les as these ap|)ly to industrial 
products, and to cultivate as much as |>ossible a liking for 
those products which .are most beautiful. 

The designing of objects to be made. Children should 
design, or have a large part in designing, every object which 
they make. 'I'liis is one means of de\'eloi)ing judgment and 
taste. In working out the designs for the products made in 
each respective industrial held, the detailed principles of 
design as these are called for may be taken up with in- 
cretising degrees of complexity as ability develops. Be¬ 
ginnings will have to Ixwsimple, but through them knowledge 
and judgment will grow. Provision for choice will have to be 
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extensive, ami the opijortunities for making mistakes will 
lurnish the lU'cessary basis for constriirtivc criticism and help. 
1 here can be no growth of jiitlgment except by participation 
in judging. 1 he comparisons of efforts and judgments made 
by a class working together are e.xcellent o[)porlunities for 
develo[)ing power of judgment if these are well directed by the 
teacher. 

1 his work in designing should gi^•e opportunity for llu^ 
Ireest kind of self-expression within the limits of delinitc 
purposes, h'or this, the use of linished ])roducts for reference 
will be of great help. It is perha[)s not too much to say tiuit 
these are really essential. I'.xcellent jtieces of simikir work 
bring to the children standards with which to compare their 
own work. '1 hey al.so offer suggestions which help to stitnu- 
latc creati\’e efforts if they are used in vtiriety and attetition 
is called to the elements tluit gi\'e them origitiality. Otie 
may use some of the.se cletneiits in develoiiing otie’s own 
original thought, lo do this he shottid tiot copy atiother 
product, but he may recei\ e one or more sitggestiotts of dettiil 
which he cati incorporate, jterhajts cotnbining elements frotn 
several dilft'retU (cxatnpk's observed. If he is <k‘sigtiliig a 
chair, he will be interested itt studying many chairs. His 
mind-.set is tiow just right for noting details of excellence 
in chair designing. Much may be done to familiarize him 
with chair designs of different periods and of the ftrevailitig 
forms of the [tresetit. From the observations made, he not 
only secures much help itt making his own design, but he is 
also fttrnished with expt'riences which help ever afterward itt 
considering chairs, either in the matter of selection and 
purchase, or in observitig attd enjoying the design iti chairs 
wherever seen. He brings sotnething to his observation of 
chairs which, with(3itt these ex[)eriences, he would perhaps 
never have possessed. 
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If a bnwl in Greek desij^ii is to be made in connection with a 
study ol .Greek history or literature, designs that are charac- 
leristically Greek will become objects of interest, and tlicse 
should be used to gieea rich menl.il content as a b.iekgroimd 
for the |)articnl,ir design. The probiem will be the stuue in 
kind if the basic motif is with any othi'r people or period. 
I'he more good e\amples obseix ed of the design under eou- 
sidera(i()n, the greater the \alue of the work, both as a 
slinudusand guide toereatixe work and tisa b,isis for selec¬ 
tion and the ciiltixtition of t.asle. 

\\ htitexer theobject of design, nimiei oils good e\am|iles in 
considerable x tirielx’should bi'used for study. Of eotirse, in 
creatixe work, standtirds eni|)h,asized in examples of jirod- 
ncts u.sed for lOinparison shotild not bi' so far beyond the 
capacity of I he children as to discourage them. In the use 
of stiperior |)ro(hicts as models, simplicity, .dxxaxs adapted 
to the children’s c.ipac'ity, should be keiJt in mind, what- 
e\ er the held of enxitix'e effort. 

Developing judgment and appreciation by selection. TIu' 
other tnetins of dexeloping jiidgmeni and cultixiiting apjtre- 
eiation lies in mtiking selections w ith referenet' to delinite pur¬ 
poses (|iiite apart from designing, h'or most of us, this is the 
usual life sitmition. W'e go to sho|)s or stores to lind xvhat is 
ofh'red th;it seems to fit our needs and select that which ap¬ 
peals to tts most, 11 may be a h.at, a dress or suit, a necktie, a 
table, a bedroom set, ;i set ol silxerware, a set of dishes, a 
x’ase for floxvers, a clock for the m.nitel, a phonograph, a 
window shade, a wall paper, or any other industrial product. 
WduitcVer the form of the ptirehasig our problem is one of 
choice. Our jttdgmeiit, of course, is olti'ii complex as a whole, 
for it may include (piestions of health, utility, and economy 
as well .as beaitty. litti, for otir purpose in dex’eloping iti- 
telligenee anil taste in design, we may eliminate all con- 
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siflcrations for the moment except that of the (jualitles of 
l)eauty of the particular product for the definitely indicated 
[tiirpose and place. From a variety of examines in various 
form.s and colors we may judge of the qualities of each with 
reference to the standard.s we have in mind. By compari.son, 
criticism, and thetlefinitea[)plication of specific principles, we 
increasingly become more fully conscious of these principles 
and we thereby increase the accuracy of our juijgments. 
In time we may become able to judge with much suceess the 
degree of e.xcellence in design of each of tho.se form.s of in¬ 
dustrial jtroducts in which we h;i\e had experience in 
criticizing and selecting. That our judging may be as broad 
in its range as our needs, we shotdd provide for experiences 
in judging as varied as our needs, leaving nothing to 
chance. 

While this development of .selective judgment is taking 
place, the cultivation of taste will be accomplished to (|uite 
a degree. The analysis required in comparing products to 
determine in what respects one is more .satisfactory than an¬ 
other, or why one is in good design, another poor, will tend 
to influence one's liking for that which is the Ix'tter. By 
selecting many good examples, the repetition also tends to 
lead to the appreciation {)f the best. A genuine liking on the 
part of the teacher for that which is good, expressed simply 
and sincerely but without extravagance, will influence chil¬ 
dren in some d(‘gree by contagion. Children cannot be forced 
to change their likes and dislikes, but most of them can be 
gradually influenced by much experience with the betiutiful, 
and by association with those who love the beautiful; to lift 
the ([iiality of their apjrreciation to more desirable levels. 
Judgment is a matter of intellect, but appreciation includes 
both intellect and feeling. In this form of study we are in¬ 
fluencing both to some flegree. 
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Where to find examples in the study of design. While 
■sfliools caJl rarely have e.\leii,''i\e ciillectioii.s of irrodiicl.s 
illustrating good design, and while few eomniiinities ha\c 
miiseuni eolleelions,-yet in e\ery neighborhood there are 
possibilities lor securing nuich heli)ful material. I'or textile 
design and garment design, there are the clothes worn by 
the children and others in the community, and there are the 
fabrics and clothing for sale in stores, liy asking children to 
bring to school sam|)les of textile materials from scrap bags 
at home, a collection ol classilied textile designs could soon 
be accumulated for study ,uul reference. The household 
furniture, rugs, and other products of the homes, of s|)ecial 
interest, can and should be used. Stores and shops will 
usually be willing to permit \isils to consider the design of 
commodities which they have for sale, liy using the re¬ 
sources of the conmumily in architecture, furuishiiigs, cloth¬ 
ing, and other industrial ju'oducts, many tine examples of 
design may be found which will ser\’e a most helpful purpose 
in stinmiatiug interest, de\'eloping judgment, and cultix ating 
taste. Many families ha\ e heirlooms that are of interest and 
value as pieces of line design, and such families are usually 
glad to permit chiklren to study them. 

Another .source of inexpensit-e malerial lies in the advertis- 
'ing pages of magazines and in illustrated catalogues of in¬ 
dustrial products. Many pictures may be collected and u.sed, 
showing current designs in |)roducls, and these may be com¬ 
pared with standards for judging (heir (|ualities. A small 
collection of books de\ oted to spcci.il phases of industrial de¬ 
sign nifty also be made at moderate cost. The illustrations 
in thesewill be helpful. Exam|)lcsof line design from historic 
(leriodsand from various peojiles should be available through 
pictures when models cannot be seen, as many of these show 
excellent qualities which arc readily appreciated when 
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the mind is ready for them. Richness and variety in good 
examples of design are x'ery desirable to stinuilate interest 
and to indicate the wealth of possibilitx' for pleasing \ariety 
in design of high (niality, Among those who h;i\'e had 
no opiiortimity for edneation in design, it is loimd that 
many take interest and lind satisfaction in the tawdry, 
garish, and o\er-ornate. These may be most readily lilted 
to a higher plane of appreciation by experiences in ob.setwing 
and considering the elements of beauty in many extunples of 
products whose appeal is compelling, \'et whose design is 
simple, dignilied, and restful. Comparison of two ex.iniples, 
one poor, the other good, an.ilyzing them to find, one by one, 
the (|nalities which differentiate tln'in, will be helpful in 
bringing out tiu' liner, more genuine, and more histingfeatnres 
of the good. 

In such studies, tact and symiiath)' an* necessary on the 
part of the teacher. The child's admiration for the highly 
ornate or artificial must not be ridiculed. I’ointing otti 
th.'it the sim|)ler, more dignilied fcjrms of design are more 
easily kept clean and that it is less diflicult to pro\ ide olla'r 
objects which will lit harmoniously with them will be among 
re.isons for choosing the better, which are readily tmderstood. 
The appreciatix'e tUtitude must in no way lie diminished, but 
nitist be so directed that interest will gradually change from 
the iioor to the better. Ify emphasizing the .selection of that 
which is linest and best, the transition in interest and taste 
may ,go forward withoitt offense to the child’s sensibilities. 
Ify calling tittention to the tipplication of the fitndamental 
principles of design as they are seen in the gretit xaritUy of 
industrial producis, they will gradually come to be operative 
as the bases for jttdging and selecting in ex'cry siltiation call¬ 
ing for choice among jiroditcts. .\s refined iptalities in de¬ 
sign are recognized, they bring enjoymetit of an order which 
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we Ix'lieN'C lo l)t' liislier than lhal clii ited l)yi)lijecis that are 
crude or.poor in their aii (lualilie^. 

Wherever nlu^eums and eolleelions exist, the fullest 
|iOMsit)te use shoutd f)e in.ide of ttiein. t here lia\e Iieen a 
nninl)er (if iieriiids in the wurld's tiislorv in wtiieh very tine 
((intrilnilions to deslL;n liavc lieen made, t'tie exaniiiles of 
sueti work are ol t;real v.ilne in sliinul.itint; interest and 
dexelopinc; standards. ( Inirelies, titiraries, .ind oilier eom- 
nuinity l)uildin,us often offer iiuk ii in iheir own di sijins and 
de(.’oralive features to lielp in llu' developnient of standards 
and llie eulliv alion ol taste. l Aeiiisions should lie made to 
any possilile sotiree in the eominunilv lli.it will yield illiis- 
tralions of i;(iod desii^n related to any school prolilein in con- 
stnielion, selection, or the enjovnieiil of lieaulv ,is created 
liv man. The lie.iiily of n.tlitre should also lie niili/ial in its 
fullness for culliv ,itin^ an inleri'st in the lie.uiliful and a love 
of it, and the fre(iueiit use of natiire motifs in the work of 
artists should be noled. 

Tes\s of the art outcomes of industrial studies, d'he 
most basic test of tin' value of the study of desii^n as related 
to industry is found in the (let;fee in w Inch .ibilily is developed 
111 ehoosi' and enjo)’ materi.il iinidtiels which are lieaiililiil 
in themselves and harmonious w ilh their siirroimdini’S. II 
(lesi,t;n in relationship to ('lolhin;; has been so studied that 
one dre.s.ses in jtood taste as to both lorm and color ol 
fabrics and garments; if design of household furnishings 
lias been so studied that one will selix t \arioiis articles for 
the household in good design and appropriately adapted 
to theih surroittidings ; ;ind if design iti relatiotiship toother 
itidustrial proditcts has lieeti so stitdied that one’s choice 
atnong these is always good, then the study has served its 
|)ttr|)ose.well. 'bo develo]) abilitv' to recognize that whicli is 
in good desigti and so to like it tliat we choose it when we 



66 


INDUSTRIAL ARTS 


have opportuiiily to seleel, is the sperifir purpose for 
which the work is olTi'red, 

H>’ the method emidoyed, lars'e op|X)rtiinity for self-ex¬ 
pression is ])rovided. The work will letid to develop in each 
child interest in creative design in about the de,i;ree in which 
he has capacity for it. h'or those who desire to desij^n and 
produce their own products, or tho.se who have ability and 
inclination to become desifjners, as such, the work will offer 
a good beginning. Hut extensi\'e training delluitely special¬ 
ized is necessary for ellicient, creati\'e designing. The ele¬ 
mentary .school makes no attempt to gi\'e such intensi\'e 
training. Its purpose is achieved when it develops as much 
as possible the capacity to .select and enjoy that which is 
beautiful. 
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Industiual Arts as Ri!I,atki) tii ()thi;r Suhjects 

The origin of school subjects in practical needs. .Most 
schoolsiibjccls hail thciriirigin in praiiical needs. However, 
the praetieal aeti\ities of daily life are not liroken up into 
arilhnielie, geogniphy, history, and other di\isions of 
iiititeri.das organized into.sehool sidijerls. In the e.\|)erienccs 
of life there are needs for nieasiirenient of (|n:nitities and 
values calling for the use of the facts and ]troces.ses of arith- 
tnetic ; and there are needs for a knowledge of earth controls, 
sources of production, trade routes, and lra\'ei routes re¬ 
lated to one’s emironnient and prolilcins calling for subject 
nuitter. from geography. We ha\'e taken the mtniber and 
ineasttrement aspects of e.xpericnce and organized them into 
the sitbject ctilled arithmetic; the as|)ects of experience 
relating to earth controls and place relationshi[)s we have 
orgatiizcd into geography; and soon. Kach jtrotninent 
aspect of life is orgtuiizcd into :i sidiject of study. 

Hnfortitnately, tiu' indic idttal facts and processes of these 
respective aspects of life have been so brought together to 
make subjects of study that they ha\'e become se|):irated from 
the situations in which they are needed and for which they 
are of hse. Although the facts ;ind [troce.sses of the several 
subjects had their origin in the practical afl'airs of daily life, 
and have their only usage or a[)|)lication in such affairs, their 
separation from life has become so nearly cotiiplete diat 
children have failed tosee that in-sehoolexpericnccandout-of. 

07 
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school expcricMco have any conned ion or relationship. It 
is very largely lieeause of this want of connection that school 
experience has naide so little desirahle difference in the 
behavior of pupils on (side of .school and in after life. 

The inirodnclion of the indnsirial arts, re|)re.sentati\'e of so 
many of the [xaclical acti\ ities and |iroblenis of daily life, 
offers a means of brini;in,n most of the other snbieets of 
study into a close and \ ilal connection with the situations in 
which their subject matter is directly usable. Some of the 
more direct relationships, important in e\eryday life, are 
indicatefl in the following sections. 

Arithmetic, .\parl from tnere countini!;, rccoc;nizing 
numbers, and arranging objects in a numerical .sequence, a 
very large proportion of all of our daily usage of arithmetic 
is in the measurement and compulation of the quanti¬ 
ties and \ allies of the materials included in our uses of in¬ 
dustrial [iroducls and in the study of the iiuhistries. Meas¬ 
urements of length, aiea, \olume, or weight are ref|uircd 
in practicalh' e\ery consiruclive [iroblem. In considering 
the eeonomie as|)eets of production, the |iurchase and use of 
materials and commodities, units ot \alue for the respeetiw 
units of measure are also used almost continuously. In food 
problems, cdothiug [iroblems, and the problems of furnishings 
of all kinds, arise the situations which rei|uire the use of the 
fundamental facts and proce.sses of arithmetic. These 
problems in measurement and economy not only provide 
motive for taking up the usable parts of arithmetic, but they 
also pro\ ide the opportunities for learning how to use the 
farts and |>rocesses of arithmetic as tools for solving the 
daily iiroblems of life. 

Nearly all of the common phases of denominate numbers 
are called for by the needs for measurements in the industrial 
studies. Linear measure is required in work in clothing, 
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sIk'IUt, and paper or lK)()k-niaklnt; materials ; s(niare measure 
in |)r()l)lems in lloor and \v;dl roverini;, and in paiiilinj;; 
(|iiantilies by wei};lu and by dry and li<|nid measure in food 
studies; pereentafte in problems of ^ain or loss by f|uantity 
l)unhasini4 or by piireliasinji by dilTerenl methods; and a 
knowledtte of the readiin; of mel('rs and liKiirini; items of cost 
in bijlitini; the home, in the water supply, and in fuel con¬ 
sumption for lu-alini; and cooking. The.se examples are 
illustralixc of the common forms of approach to arithmetic 
found in the slinK’ of tlie inihistries. 'I'he tt^(' of the ruler 
and yard stick or tape line and the units for dr\- and licjuid 
measure and for weight are ol almost duly necessity in the 
study ol the industries in school and of life outside of s( hook 

When the need of new lacts and processes in arithmetic 
arises in real situations, these shotild be u.sed as the motive 
for learning these new facts and |)rocesse., as rapidly as the 
growing capacities of children will permit. After the need 
h,as been found and met in the industri.d .arts problem or in 
some other genuine problem, then in the arithmetic work 
such further decelopment and pra< tic(“ should be given as 
will make the new m.iterial the permanent pos.session of the 
pn|)ils. The tise of the lacts and operations is foitiul in 
practical situations, but practice in the arithmetic work, 
as such, is necessarv to master the processes them.selves. 

Geography. I’roblems relative to the sources of supplies, 
the centers of production and manulactureof commodities, the 
markets of sitrplus |)roducts, and the trade routes for com¬ 
modities, till k‘:id directly to the subject matter of industrial 
and co’mmercial geography. 'I'hese problems, arising in the 
study of the industries, should be a means of initialing 
many studies in geograjjliy where the conditions and controls 
of minerals, metals, soils, climate, sources of |)ower, labor, 
and facilities for tran.sportation may be corisivlered in detail. 
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These studies in jjeograjihy, aiiproaehed thmugli proldcms 
in the industrial arts which call for such infornuiJion, will 
help to explain many of the facts and conditions found in 
industry. Taking U|) (|uestions of geography which arise 
in the study of the industries will in turn gis e meaning and 
worth to the study of geograjiliy itself. No j)hase of work in 
industrial arts will he more fruitful in de\eloping an ap¬ 
preciation of the interdependence of pi’oples than the related 
work in industrial and commercial geography, when the 
two lines of work are properly coordinated. 'I'he economic 
basis for an international league will he clearly ai)i)arenl. 
The peoples who hel|) to i)rovide us with our material sup¬ 
plies and who, in turn, are helped hy the sur|)his which 
W'C produce are found in all parts of the wide world. 

History. The study of the heginnings and changes in 
means of proxiding industrial pi'oducts relates the work 
directly to histor>'. .Many of the ])resent-day methods of in¬ 
dustry can best he explairu'd hy finding out the simple meth¬ 
ods of early days and following the dexelopment tjirough 
the changes hy discoxeries and inxentions which haxc re¬ 
sulted in our more complex methods. By studying the 
simple methods of spinning, weaxing, and garment-making 
from primitixe heginnings uii through the changes in .spin¬ 
ning, xveaving, and sexxing implements anrl machines, the 
methods of factory production of fabrics and garments of 
the present may he much more readily understood. 

If these changing methods are studied in their historical 
settings, the industrial and social results of iirogressixe 
changes may he airpreciated, and the life conditions and 
problems of the people using the respective methods may be 
understood more fully. .A study of the clothing problems 
of primitixe peoples, of the Hehrexvs, of the ('.reeks and 
Romans, of the American colonists, and of Western Riiro- 



AS RELA'l'EI) TO OTHER SUBJECTS 


71 


pi'ans and Americans after the Industrial Re\olntion, will 
make the im|)ortance and value of the inventions in textile 
machinery and methods apparent in a way that would not 
bi‘ ])ossil)le without' the historical settings. Many im¬ 
portant soci.'i! changes have resulted from the disco\eries 
and inventions in iiulustry. The progress of the race from 
the poxerly of primitive life to the wealth of the 
civilized |)eoples of to-day has heeu determined by 
the changes in industrial production to a degree seldom 
ap|)reciated. 

Work in history for all of the grades of the elementary 
school abov e the first is coming to be increasingly common. 
Where .such work e.xisls, the relatiouship to the industrial 
arts is verv close. Many of the problems of <“arliest peoples 
most readily understood by chililren and of interest to them 
are those of their activities in |)ro\ iding themselves with 
material supplies. In such courses, many units of work in 
history and industrial arts may be treated together as but 
two asjti'cts of one liiu' of work. ht're luv such courses in 
history exist, the historical material of industry may well be 
included as a part of the industrial arts work. In the graded 
courses of study iu the later chapters of this book, many 
sugg(‘stiotis ar(' made for using the historical material related 
to the study of the industries. I he use ol this historical 
material adds breadth of interest and meaning to the study 
ol the industries, bringing out vahus of significant w'orth in 
the development of intelligent and cflicient consumers and 
citizens. 

Language and literature. The necessity for finding 
answers to questions by investi.gations, experiments, ex¬ 
cursions, and readings from ntmierous sources and reporting 
findings,' gives need for much expression in both oral and 
written form. Letters of inquiry and of acknowledgment 
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aiv oftc'ii re(|iiir('(l. Rapid sili'iit rcadiiit; is necessary. 
l)ii.>cs(s or summaries in outline rorni are needed. Clearness 
of descri|ition ami exposition is a factor which must he 
emphasized for rapid and efheient work. Ilahits of tisin^ 
all kindsof reference m.iteritil nmst hedexeloped foi-efficiency 
in the work. X'ocahul.iries ,ire exlensixcly widened hy the 
investigations, readings, and reports. .Ml ordinary forms of 
com])osition are inherently re<|uired or stimulated in the 
study. 'I’he courses in l.mguage max' holh utilize much 
of the content of th<- industrial sttidies for their dexelop- 
I 7 ient, and also conlrihiile much in improx ing the <|uality 
of langtiage us('d in the or.il and written expression re((nired 
1 )\’ the industrial arts. 

Literature furnishes m.niy excellent references for il¬ 
luminating till' relationships of imhistrial life to human 
purposes and xahies. V'ix'id [xirtraxals of industrial situ.'i- 
tions and conditions are lotmd in ?nany good hooks of fiction. 
Stories and poems ahoimd in which the work of the industrial 
producer is pix'si-nted in terms of its signillc.mce, and i.ii forms 
that appeal to our .sense ol the dignity and worth of the 
industrial worker, 'fhese forms of liti'raturc closely relating 
to deliniti' phases of indtistry should he used at the time when 
they will mean most. .An industrial arts study often ftir- 
nishes the hackground for the imderslandiug and apprecia¬ 
tion of a litertiry selection. Much historical lileraturi' is 
relatively meaningless until tin' hackground for its inter|)re- 
tation is prox ided. I.ongfellow's ‘‘ Keramos” is much more 
meaningftil and appealing when read as an artistic treatment 
following a study of the making of pottery; “ Lust and His 
Friends,” hy Broxvning, is a x'ery fitting iioeni to read after a 
project in wood-hlock printing and a sttidy of tim inx-ention 
of printing hy movahle type. Here, as in other snhjects, the 
literature lx)th illuminates the industrial arts work and is 
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itself made niere meaiiiiigliil .iiid a|i|)(Mliiig by (he in¬ 
dustrial sliulies. 

Hygiene and physical education. 'I'he liealili Naliie.sof the 
industrial arts studies are .so much empliasi/i'd throughout 
the [U'oper study ol foods, elothiiig, and shelter that tlu- 
work rather fiilh' eoxers tnaiu' ol the problems of hygiene. 
Many also of the |>roblenis ol jH'rsonal hygiene and physical 
(le\clopiuenl not included direcllx' in sttidics of the industrial 
arts relate closely to t hese studies. \\ hcncx er the connection 
is close, it is an ecoiKimy of time and effort to use each to 
help the other. .Mati\' folk songs, g, lines, and plaxs are bitt 
joyous, artistic lornis of expression lor the characteristic 
(lualities and meanings of work ’riiestiidx of the industries 
gi\es the background for the interpretation anil most niean- 
inglul exprcs'iou of these. 

Finearts. The place of design iti tlf studx of the industries 
is so\ital and direct that ('ha])ter l\ .is a whole is gi\en to 
if. riie.se two |ih,ises of production atid selection are so 
interdejiendent that they e.innot be separ.ited for study 
without gre.it loss to both in the elementary school. 

Limitations of departmental teaching in the elementary 
school, liecatise of the marked lelationshliis of the se\- 
eral sitbjects of stuih’, it is \i‘r\' .irtilicial and wasteful to 
septirati'etich etitirely from the others in leaching. Where 
each subject is tatight by a teacher who does not teach the 
other subjects related to it, it is dillictilt to make use of 
the elements of two or more subjects .is thi'se elements are 
parts of a eommon problem, II one teacher has the in¬ 
dustrial arts, another the .irithmetic, atiil atiother geogra|)hy, 
there is danger either of much oxerkipping and duplication of 
work, or of tieglectitig im|iortatil relalionshi|is. If still 
another teacher has thi' haiglish, the material about which 
the chihlreii really ha\ e .something to speak and write can 
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be of relatively little use as opportunity for the impnjvenient 
of expression. Under stteh eonditions, the Knglish is almost 
sure to be uni)roritably formal and artilicial. On the other 
hand, if all of the related stibjeets are taught by one teacher, 
the different subjects may be drawn itpon to make their 
respective contributions to the common problems to which 
they relate. This may be done without the waste of dujdi- 
cation or neglect, d'lie one teacher can see just where each 
■subject is needed and how to use its contribution at exactly 
the right i)lace and time. 

The industrial arts work makes so many demands upon 
arithmetic, geograi)hy, history, and Knglish, and likewise 
contributes so much in furnishing motives and problems for 
these sttbjects, that the teaching of all of these by the same 
teacher in a given grack- is essential for tiu' most effective and 
economical work. The teaching of each is made more easy 
ami effccti\-e by the use of the others. 

In the elementary scIkmjI, therefore, the departmental 
form of instruction would seem to be far less efficient than 
the plan of ha\ing all of the related work taught by one 
teacher, 'fhe problem method can hardly be tised at all in 
any natural sense of the term under a departmental plan, 
since life profilems do not classify natitrally on the basis of 
the school subjects as organized. Because of its very ex¬ 
tensive relationships, industrial arts, of all subjects, should 
not be taught by a special teacher. 11 is not a special subject 
in the sense of being unrelated to other subjects, but, quite 
the contrary, it is rather the most general suliject of all in 
its far-reaching relationships. 

The unity of life and school experience Life itself, as 
it has been noted in the foregoing section, is mU broken up 
into subjects, each sejiarated formally from the others. Daily 
problems have their various asjjects—they involve practical 
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activities, the use of niinilicr, of geof;rapliy, of history, of line 
art, of Enjilish, and of the cooperation of numerous people. 
All of these as|)eets a|)|)ear in an almost infinite variety of 
comhinations, and we are scarcely conscious of passing from 
one aspect to another. It is possible and desirable to bring 
much of this unity of life into Ihe school. i!y so doing, the 
school work- becomes more nearly a genuine |)ractice of life 
acli\'ilies themseb es. 'I'here is, of course, need for taking up 
many units of work in (-ach subject for mastery of its spi'citic 
parts. Hut if these are taken ui) as a n'sull ofasen.scof their 
need and worth as revealed in problems which reijuire them, 
they have a meaning and make an appeal that counts for 
much in reducing the time re(|uired for leaniing them. 'I'hey 
enter into e.\|ierienee in school as they are used in experience 
outside of school. No other phase of school work has such 
great possibilities for bringing about this unity of school and 
lih'experience as the industrial arts when taught with proper 
regard to the broad relationships of its problems and its 
content. 




I’ART II 

APl’l.K'ATION Ol' I’RIXCIIM.I'S IN SICCKSTKI) 
STIJDIKS 




•CHAITKR V[ 

The Orc.anization and Use of Wouk for tiif. 

Respective (jRaues 

The sequence of units. The si.\ rliapicrs following an 
(Icvolcd lo a .series of siij^t;e.sli\'e aiiix ilies for each of the 
si.'; fields of iiidiisirial arts for the elementary .school. 'I'he 
term .sHgg,rslive is used to indicate ihtit no attempt is made 
to offer a complete' or arhifrtiry conrst* of worl;. 'I'he jtrin- 
ciples of foreyoiny chapters are here applied. I'>y hnildiiiii 
up a course of indicated and sipipli'inenlaiA work, the 
teacher will yrow’ into its laryer spirit and meanini;. 

W hile the organization here made has lieen on the liasis of 
natural relationships, xiew'iny the prohlem from general 
considerations, any other se(|uence of fields or nnils which 
seems fiest for :i gie en .school or i lass will not \ iolate the 
pnrpo.se of arrangement intenileil lor the work. '1 eaehers 
should n.se their indicidnal judgment in determining the 
order of the units to meet the needs of their own classes. 

Cross references. Wry often the work in one chapter 
supplements that of another. 1 he le.ieher should keep 
well in mind the work of each field lor her own children so 
that these connections may he m.tde and all related material 
in the book tttilized when it will he most meaningful and 
\alnahle. 'I'he chapter on tools tmd machines furnishes 
contenf that relates to work in every grade in nearly every 
other field. 'I'ools and machines are of most significance 
when considered in relationship to the work which they do. 

Supplementary sources of problems and materials, hor 
each field a hrief, selective hihliography is included. Most 
7>J 
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of llu' honks listed are relatively inexpensixc, and are written 
in lan^tiaj^e so simple that eliiklren ean read then) with in¬ 
terest and |)rolit when they jjo to them with s])eeir]e purposes. 
A few hooks listed are of \altie ehielly for teachers. .\ll 
Ixtoks listed are hrielly descriheil as to eonteni and character, 
and teachers will tisiialK’ he able Irom the de.scriptiojis to 
select from the lists with .satisfaction. 

The n.se of the enx ironmeiit thi'onyh visits or e,\cnrsions, 
either hy classes as wholes or hy indi\ idnals or j^roups out¬ 
side of school liotirs, is suHicienlK' siigi;e.sted in delinite 
prohlems throughout the Ixjok to re(|ulre no general state¬ 
ment here other than th.it of emphasi/ing its importance. 
Above all things, work in this held must not he i.solated from 
the life prohlems and acfir itics of the community. 

Occasional suggestions are gixcn for writing to niamilac- 
turers and other producers for iilustrati\'e materials. There 
are many other possihilitic's of this kind not deljnilely sug¬ 
gested. liy considting the aiKertising pages of the better 
magazines of large circulation, and those de\'oted to partic¬ 
ular Helds, one may secure much good material and many 
suggestions for writing haters of imiuiry on subjects lor 
which further information is needed. Olten e.xhihits of 
materials and processes, or printed matter well ilhistraled, 
is .sent out gkidl>’ hy mantdacturers. Exchanging materials 
and letters of informational chanicter with children in .schools 
in other parts of the country will often |)ro\e valtiahle. 
Writing courteous letters of iiujtdry, ticknowlerlgmeut, and 
thanks hy the (■hildren will offer e.xcellent motive lor .some 
work in letter forms. Keep informed about what is avail¬ 
able from the office of theSuperinleiident of Documents of the 
Government IVinting Office at Washington, D. and from 
the various state departments and hureatisof your own state. 
Much material may he seciiretl free or at very small cost. 
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I‘or nuitcrials in tlir work which il is tiecossary 

to I)uy, crnisiiil local rlt'ak'rs, and cotisnll also tin* ad\'crlis- 
i'lR payi's of the finhistrial Arts Magazine, puhlislied at 
Milwaukee, Wasconsin; Ihe Industrial lAlncalion Al.iya- 
zine, imlilished at I’eoria, Illinois; or Ihe School Arts Maga¬ 
zine, piihlished al Boston, Massai Iniselts. 'These will 
usually carry the addresses and (h-scriptions of goods of a 
mitnlrer of supply houses lor si.indard school iiialeritils. 
'Sonie exact .nldresses are gi\cn in this hook for certain ma- 
p'ri.ils relatively hard to secure. 

Equipment. Tor ('acli school huilding, il is desirable to 
ha\e one room e(|uipped with the neces-ary furnishings and 
tools for the work of all of Ihe lirst six grades. Much of 
the work can he done in most fields In the regular grade room. 
But it is worth while to ha\e one room to which any grade 
may go when the work re(|uires il, especially ada|)ted to 
these needs. For such a room, there should be several 
l.ihles of dillerent heights, several work henches also of 
diflerenl heights, the <ommon hand tools for work in wood, 
a sewing machine, a .gas or oil stove w ith an o\ en, a few cook¬ 
ing uti'nsils and dishes, a zinc-lined ciiphoard for clay work, 
a soldering outfit, an ahimdance of ilosei space for small 
tools and materials, and cupboards or drawers for paper in 
large sheets as well as .small. .\ considerable amount of 
locker space is di'sirabh' for unlinisliisl work. Such a room 
might be gradiialK supplied with tools and deviies as needed, 
thus avoiding the expen.se of purch.ising e(|uipment not 
needed. Schools will vary in work undertaken and corre- 
s[)ondinttly needs for e(|uii)menl beyoixl the few'essential 
tables, benches, and tools common to the needs of all. 

Supplies. By looking careftilly through the work and 
estimating what conslrurlive activities u'oitid probably 
be undertaken during the year, teachers could determine 
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about what supplii's should hr scciirrd in advance so that 
work would not hr delayed. When materials can be pro¬ 
cured in (he community without delay, it is worth while to 
have the children parliiapate in the planning, selerting, and 
buying of these for each respective ptirpo.se. It w'ill be noted 
that in many ca.ses, the constructive problems are for illus¬ 
trative or demonstrati\ e purposes, and that each child does 
not make an individual product. 'I'his form of work re¬ 
quires much less materitil than constructions more or less 
alike for all of the children of a grade. Children can con¬ 
tribute much material from home for some kinds of W'ork. 
Discarded niaterials fretiuently .serve the |)urposes as well 
as new, e.xpensive materials. I'riendly relationships with 
storekeepers will often yield much material that would 
otherwise be wasted. 

Approach to the work in the primary grades. Children 
enter school with a background of e.xperienee rather limited 
in its scope. Usually the rirst-gra<le children ha\-e spent 
most of their time with (he mother as she is engaged in meet¬ 
ing her home-making res])onsibilities. 'i'hey have seen her 
mending the w'orn garments or making new ones, .and pre¬ 
paring the family meals or washing (he dishes. 'I'hey have 
gone with her to the grocery stores and have watclKxl her 
selecting food for the family, or to the dry goods stores to 
buy linen or muslin or clothing. They h.ave heard the father 
talk of what he docs when he goes away each day or ha\ e 
observed him at his work. This capital to use in their school 
work is largely the first-hand expcrient.'c with (he work of 
the mother and father in keeiting (he family supplied with 
the things needed for comfort. Their range of experience 
is relatively narrow. 1'hey know the grocery hoy, the post¬ 
man, perha|)s the milkman, d'hosc who have immediate 
contact with their home, those whom they actually see, 
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constitute tlicir world. It is with this limited world that 
the school should l)ci>in. 

For leading these children into a richer, fuller notion of 
some of the fundamentals of living, we can utilize many of 
the tendencies within them which are impelling them to 
action. They like to handle thing.s; they are curious to do 
things and see what ha])pens; they like to talk abotit their 
experiences; they cannot refrain from asking i|uestions; 
and they still play with dolls, build houses, and play store. 
These tendencies arc \aluable because they can be utilized 
in enlarging their experience. 

Right sek'ction of activities and proper guidance of them 
so that the childn'it may become aware of diffictilties, or so 
interested in what they are doing that they begin to investi¬ 
gate, to ask more (|uestions, to experiment, should develop 
notions of family and community intenlependencc and coop¬ 
eration. Using lh(> tendencies to action and inquiry, the 
work in this industrial-social study would then begin by 
dressing dolls, making and ftirnishing a doll house, and visit¬ 
ing stores. 'Phroiigh following up the (|Ueslions arising, 
through comitaring the ways in which the various processes 
may be done, through discussion of the xsiried xcays in which 
the children may hax'c .seen these situ.itions met in their 
homes, their ideas of home activity and family interde¬ 
pendence may be greatly modified and enlarged. The work 
will carry on to (piestions as to the source of stip[)lies for 
the home, and will gradually show the de|)endence of the 
home upon those otttside the home. I he milkman, the 
grocer, -the baker, the newsboy, the postman, anrl others 
become the means of connection with the community, 
following these consitleratious will natttr-ally come the sup¬ 
plying of commuttity needs for water, light, fuel, police and 
fire protection, streets, library, and schools. 
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Through the lirsi thrc'c grades, the study of these rom- 
iminity and family relationships earries the children into 
qttestions which become very complex. The time is reached 
early in the |)eriod when it seems desirable to use the ac¬ 
counts of how tiu'se needs are met or have been met by 
simpler forms of society. The needs are much tlu- .same, 
and many of the fundamental means of meeting them are 
the .same, yet in simpler hjrms of social life the details stand 
out more clearly, ('oinparison of the simpic'r forms of social 
life with ours hel|)s to interpret some of the complexities ol 
the actie ities of our social life. 

The work in the middle and upper grades. In the grades 
alxA'C the third, the work in industrial arts ttikc's on a de¬ 
gree of detail or iiitensity which calls for larger considerations 
of fundamental processes, the liuiit.atious .ind possibilities 
of materials, and the story of the dexelopment ol processes 
and methods from early beginnings to the forms by which 
our work is done to-day, ('■radually through these iinesti- 
gatious those rallies are brought out which are important 
in relationship to health, econonp', and taste in lir ing, and 
which should be instrumental in making for greater efliciency 
in social cooperation. 

All throtigh the grades, the historic and geographic re¬ 
lationships, the underlying scientific |irinciples, the (pianti- 
tatirc aspects, and the related literary or artistic iuter|)re- 
tations of phases of industrial life will need consideration in 
connection with the processes studied. Throtigh tlu“ whole 
progress of the work, it is desirable that it should become in¬ 
creasingly ap[)arent that industrial activities are not an end 
in them.selves, but that they are the means by which man 
is increasingly provided with creatitre comforts, added lei¬ 
sure, and opitortunity for greater refinement of living in 
both his physical and spiritual exijerience. 
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Suggestions fok the Study of Foods 

GKADli 1 

Discussing mother's work in providing us with foods. In 
consiilcriiig the work ol carli iiiciiiIm'I’oI (he faiiiily, molher’s 
work in pnn klliig food stands out as \ cry iiiipoiiant. 'I'iiiK' 
should l)(‘ taken to dci'clop (|uitc clcarl)' the different ways 
in which the many motheis do the same piece of work, thus 
huililing up a general notion ol the lund.imenlal proecss. 
( hildren will prohahl)- he more (|uiek to.sec' their deiiendenee 
upon others lor loods than for an\ other eomniodily. d'liey 
will more readily appreei.ate molhej's woii m this held. 

Of all mother's work in eonneilion with foods, the most 
signilleant should he si'leeted, 'I’he ehoiee of what to dis¬ 
cuss shoulil alwtiys he in terms of how lar-reaehing are the 
interests a .given study will arouse. If teaehitig In ;i section 
where standtirds are low and li\ing conditions poor, the .se¬ 
lection of what to sttidy should he based tipon a remedial 
sttindard. What do the children need to know' to cause 
them to he hetler nourished.'’ 

Finding out why food is put away in the fall. In discussing 
what tiiwthers are doing in the hill, mention will frequently 
he made of catmitig and jelly-making. The (|uestion can 
well he raised as to wh>’ mother is .o eager to can .so much. 
'I'his will hriti.g otit the fact that tntich frtiit is ripe then and 
W'ill .soon spoil if not canned. Wititer sooti w'ill come vvlten 
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there will be no fruit ripening. Some children will report 
their fathers’ buying potatoes and putting thent away in 
the cellar or even bitrying them in the ground. Some will 
know of apples and onions and cabbage being put away 
similarly. Older brothers in .some localities will be going 
to the woods to gather nuts. .Some children will lun c seen 
corn being flried. Wheat and oats have been put in bins or 
granaries or hauled to elevators, ('orn is being husked and 
hauled to cribs. Some may know of canning chickens or 
salting or drying lish. As full a list of these ac(i\ities as 
possible should be made. A list of things that an' canned 
could be charted by cutting out i)ictures of the things, past¬ 
ing the.se on the chart, and putting the names underneath. 

Canning tomatoes, apples, or pears. To gi\c greater 
reality to the discussion, a can of tomatoes, ap|)les, or pears 
may be prepared in the classroom as grou|) work. A chaf¬ 
ing dish or electric plate or sterno sto\’e may be used if 
the room lacks a gas plate or stove. Kach st('p of the pro¬ 
cedure should be carefully discussed and the correct way be 
emphasized with simple reasons. 

To can tomatoes, pour boiling water on them. Let them 
stand until cool enough to skin. If ap[)les or [jears are 
canned, wash, pare, tpiarter, and renio\e the cores. Place 
in a kettle with a little water and put on the stox'e. Bring 
to a good boil. .Apples and pears shoidd be cooked until 
slightly tender. Too much cooking will cau.se them to crush. 
While these arc cooking, the fruit jar should be in a keltic 
of boiling water so arranged that something is under the jar 
to keep it from breaking. When the fruit is ready, the jar 
should be emptied and set u])rigbl in the waiter, being kept 
steady by a holder. Put the boiling fruit in until the jar 
is level full. Scald tbe rubber and ptit in place. Take the 
lid from the boiling water and fasti'ii in [ilace, being careful 
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not (o tourli the inside of tlic lid or the fruit jar etige. Re¬ 
move thejar from (he water and fasten the lid securely so 
that no juice escapes wIic'ii the jar is inverted, t'anned 
tomatoes should he wrapped in opa(|ue paper to keep out 
the light. '1 he cohl-pack |irocess is not necessary for this 
work. 

Making jelly. Apple jelly. A.s a .substitute for canning, 
or in addition, a jelly can be m.ade. .A|)plc jelly is very 
ea,sy to make if the apple is a jelly apijle. Iinjuire as to 
this or try some first. Wash and (juarter the a))i)les. Cook 
with a little water. Strain through a cloth bag. Mea.surc 
the juice. Roil down for about ten minutes. Add as much 
sugar as there was juice when measured. Roil until a tiny 
ihn'ad begins to ap|)ear as the jelly drops from the spoon. 
Poiirintoaglass. Let it cool. Melt some paraffin and pour 
a little over (he lop of the jelly. 

Cranberry jelly. Just before Thanksgix ing the children 
will be interesletl in making cranberry jelly. Pick over, 
wash, tpid measure the cranberries. Put in a kettle with 
half as much water as berries. Cook until the berries 
burst. Strain. Measure (he juice. Roil the juice a few 
minutes and then add as much sugar as juice when meas¬ 
ured. (.'ook until the jelly tends to hang along the edge of 
the spoon and then falls in heavy <lrops. 

Making a cake. Raking day is a wry interesting time to the 
small child. He likes to helj) or to make a little rake. In 
making clearer and kirger his ideas about baking, the mak¬ 
ing of a simple cake as a class aiiix il\ is worth while if the 
significdnce of the different things doi\e is made clear. The 
following recipe is sim|)le, etisy, and not too rich. This 
amount will give a fair-sized piece to each of twelve. 

There .will be Tieeded ll cups of Hour, 2 } teas[)oonfuls of 
baking powder, .V cup of sugar, j cup of shortening, i cup of 
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milk, I cgR, anil sonin fliuorini;. ('ream the shortening and 
add the sugar. Beat the egg and add to the mi.xturc. Sift 
the Hour and Baking iionder logelher. Add the flour and 
milk alternatel\’, a little at a time as you stir. y\dd the 
flavoring. But into a grea.sed pan whirh has been dusted 
with flour. Bake. Cookies may be made insli'ad of rake. 

Preparing soup for luncheon. Some discussion of lunch¬ 
eons is valuable because of wrong ideas as to their [jurpo.se or 
content, d'o make the discussion more real, occasional 
pn'ijaration of a simple dish helps. Soup is a good dish to 
prepare if the children can ])lan for it by bringing i ups from 
home for sereing it. 'I'he canned tomatoes ma}- be used for 
this jnirpose some cold winter da\’. To jirepare, heat one 
or two cupfuls, according to the number of childi’en. In 
another kettle scald a quart or more of milk, thickening it 
a little with lloitr and cold milk blended until smooth. .Add 
.salt and a small httnp of butter. W hen the tomatoes hare 
boiled and the milk is thickened, add .soda to the tomatoes 
in the iiroportion of one-eighth teaspoon to a ett]) of tomatoes. 
This will neutralize the acid and pre\ enl the curdling of the 
milk. Combine the two mixtures, cooking a few moments. 

Cocoa may be used for a hot dish in connection with the 
luncheon discu.ssion. I'he discussion should include such 
topics as the importance of clean hands, the growing child’s 
need of from a pint to a quart of milk a day, the importance 
of eating slowly, correct ttflile manners, the \alue of pleas¬ 
ant conversation, the need of fruit and vegetables in the diet, 
the need for chewing the food thoroughly, the advisability 
of avoiding very cold and very hot foods, and the rea,son 
for not eating between meals. 

Washing dishes. .After luncheon the dishes must be 
washed. This makes a good opportunity for talkuig about 
right methods and the reasons for them. 'I'he di.scus.sion 
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older people the children ran fnid where the important 
foods come from. Cnt-oiit pictures, properly labeled, can 
be iLsed to list (he sources from which the foods come, 
'i'hese can he arranged into charts.' They should include 
the farmer, the grocer, the baker, the miller, the lishernian, 
the dairyman, the meatman, and llu-vegetable man. 

Desirable outcomes in Grade I. From this work the 
teacher may e.xpc'ct; 

1. A gre.iter appreciation of rnolher's work and our 
dependence upon her. 

2. A growing conce|)tion of inlerde|>endence. 

3. A more intelligent interest in family activities. 

4. A clearer notion of why food is stored for winter. 

5. Some nnderstanding of wh.it is done in c.'nming. 

6. Some nnderstanding of wh.it is done in making jelly. 

7. A better appreciation of baking d.iy and of what 
goes into a cake. 

8. A better understanding of what a child ought to eat. 

9. A greater willingness to eat the .simple foods. 

10. A knowledge of what is necessary to be done in clean¬ 
ing dishes. 

It. Some notion of where onr food conies from and of our 
dependence upon other workers. 

UR.tPE It 

Following foods to their sources. \ i,sit the gruccry store. 
Make lists of the foods the labels of which hav'c places printed 
upon them. Note all the things the merchant tells the chil¬ 
dren as to where the different foods come from. Make a 
collection of labels on foods, showing as great a number of 
different places as [lossible from which foods come. Do 
many people work for us ? 

Preparing a picnic lunch. Children like picnics but often 
have wrong ideas about what constitutes a good lunch. 
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'I'lio standards of loaders of hoys' and (tills’ rhihs scorn 
to ohildroii rather too plain. An e.vcursioii of sttdi length 
as to necessitate a Itiiich oilers a good opportttnity for dis¬ 
cussing lunches for hikes and picnics. Simplicity, ease of 
carrying, digestibility, aitd proper kinds of foods are sotne 
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of the characteristics to he stressed. It wotild he well to 
plan the liitich together if it ctin he arrtinged. Sandwiches 
are easily carried and sa\-e ctttling atid spreading when at 
the picnic. They also cati contain .some of the food vahtes 
needed. Fruits that will carry well, sttch as oranges, fur¬ 
nish the frttil jttice tteedetl, Bacoti is savory and appetizing. 
It ran fie carried easily atid children delight in ftroiling it 
on sticks. Hard-hoiled eggs carry easily and provide some 
desirable food vtihte. They need to he very thoroughly 
(Tewed. .A canteen of drinking water should he taken, as 
the only safe way to secure pure water. Raisins furnish 
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ail easily carried and whoiesnine sivect. Many sweets do 
not meet the ap|)ro\al of <-luli leaders. 

Finding how primitive peoples got their food. Hiking, 
building a tire out of doors to cook the liacon, and pro\-iding 
food and water in advance onglil to suggest (|nestions as to 
how Indians, ami even more primitive peoples, found and 
[ircpared food. Hnougli questions should be raised to stim¬ 
ulate further investigation. Reading Miss Hopp's hooks. 
The Tree DieeUrrs, The Early Cave Men, and The Later 
Cave Men, will give some material to think aboitt. The 
childrett's attention can be directed to parts of the 
stories that will letid their thinking in the right dirertion. 
'I'lie use of nuts, berries, and roots will soon become known, 
('all attention to the I'dible nuts, berries, and roots grow¬ 
ing wild near the school, I'lesh .md hsh w'ere eaten 
raw. Water from the streams was used to drink. No¬ 
tice how cari'ful these people were to stay near a stream. 
Note the changes in the foods when lire was discovered -- 
how water was boiled for cooking purposes, me;it cooked, 
and roots roasted. .Note how they learned to light a lire 
with flint, hind the part of thestoryti'lling how they learned 
to make a bow and arrow and later how they learned to ttse 
a bow drill to make a fire. {'om|iare the.se methods w'ith 
those of the .Anterican Indian. 

Finding out how to prepare vegetables and fruits to be 
eaten raw. The discussion of primitive pe<il)le’s ttse of raw 
foods raises i|Uestions as to wh.it we eat raw and how we 
should prepare it. Lists or charts of vegetables .and fntits 
which wo eat raw' can be made. Some, like apples, arc 
better eaten cooked, for children should know' how whole¬ 
some for them baked apples are. 

In all cases, where lood is eaten raw, washing must be 
done very carefitlly. Bugs and itisects are possible. Chil- 
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droll in cities rat foods that Inixc liooii picked for some linic, 
and impure ice, or more often impure water, may luuebeeii 
used to keej) them fresh. I'horouyh wasliinp^ is necessary, 
loir this purpose.! segetalile brush shoiilil be in e\ erykitchen. 
C'hildren should be taught that then' is a food property in 
,iirern vegelabh's which is cssenti.il to health and growth. 
It is called viliiDtiiic. ff cooked too loiyy, the t;reen xeite- 
lables lose this eitamine quality. The children may htivo 
known of seur\'>', which sailors on (he sea may yet if deprir'ed 
of fresh fruits and \eyetables for too lony a (ime. Oranyes 
tire rich in l itamini's. 

Desirable outcomes in Grade II. h'rom this work the 
teticher may (‘\|)eet : 

I. Some nolioii of the extent of our deiieiidenre upon 
(he outside world ioi' food. 

2 A Iietler understandin,y of what should constitute 
a pienie liineli. 

,1 Some idc'us ot the kinds ol lood tc child should t'.U. 

4 - Kuowledyc' th.it yreen I'eyc'l.ihles tire espeei.illy good 
for children. 

,S. Some idea of why \'eget;i!)les shcnild be w.islied elt'an. 

6 Knowledge that or.inge juice .end b.iked .ipples are 
gcjod fruits. 

7- Some notion of (he* eoiiditions undc'i' which men lix'ed 
long before there were stores .uid hunts to provide food. 


CR\i)t: tit 

Finding out why milk is so important in the diet. Chil¬ 
dren are often allowi'd to follow (heir whims as to whether 
they drink milk. 'Then too there are p.irc'iits who beliei e that 
milk is too expensix'c to prot ifle it lor the childrt'ti to drink. 
A knowled.ge of established facts will assist in corri'etin.g 
the.se errors. .\ growing child should haw Irom a pint to a 
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(|iiart of milk a day. I'resli milk is rich in vitamincs. A 
(inart of milk is said to he equal in food \ alne to a pound of 
steak or to eight eggs. Compare the prices of each. Many 
parents who find milk so expensive feed the children much 
meat, although many dietitians stale that children under 
eight are better off without meat. If any is eaten, it should 
he together with jjK'nty of r’egetahles and should not exceed 
an ounce a day.' One person has stated that until the fam¬ 
ily is provided with a quart of milk for each growing child 
and a pint for each adult, no meat can he afforded. 

Finding out what milk contains. Milk is sometimes 
spoken of as the perfect food because it contains water, 
\'itamines, carhohyilrates, fats, and proteins, lir e imi)ortant 
food principles. Children by experiments may he led to 
appreciate this fact to some extent. They are familiar with 
the cream that comes to the toj). Let some cream become 
sour and make it into butter. (Se(' page'95.) Some of the 
butter can be melted and be shown to be fat. I’lit a drop 
of skimmed milk under the held of x ision of a compound 
microscope, and look at the globules of fat. If cream were 
u.sed, indh idual globules would not show, as there would 
be too many to be discriminated. 

The sweet taste which later becomes sour suggests the 
carbohydrates, or starch and sugar group. The i)rotein can 
be seen in making junket or cottage cheese. It is the 
curd. 

Making junket. Buy some junket tablets at the grocery. 
Follow directions in making the junket, dhe essential 
thing' is not to let the milk become more than lukewarm. 
Making junket in school may be profitable because it usually 
results in the children’s wanting some at home. Since the 

* Willard, P , and Gillett, L. ]f. — Diddics for lli^h Schools, pp 129-30. 
Macmillan 
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milk remains uncooked durini^ (he process of preparing 
it, this makes an excellent dessert, relainin.t;' the vitamines it 
has. luirther, this |)rovides an nncooked-milk dessert which 
is more ditiestil)le tlxan cooked milk. Set a small (inantity 
aside in a enp and let it sour. This will separate the curds 
from the whey so that (he two are clearly distingnished. 

Making cottage cheese. Get some clabbered milk. I’ut 
it into a kettle and pour boiling water o\'er it. Allow it to 
stand for two or more hours. Strain through a sterile cloth. 
Salt and add some sweet cream and butter to taste. 

Making butter. I’nt some sour cream in a glass fruit 
jar. Screw the lid down tight, Shaka; the jar until the 
butter “ comes." Garefnlly remove the butter. I’nt it 
into rokl water. Wash it (horonghly. IVess the water 
out by using a spoon or paddle. 'I'his is commonly 
called “ working ” it. Add salt to taste, working it in 
thoroughly. 

What is left in (he milk from which the butter was taken? 
What does (his buttermilk contain? Stress the fact (hat 
buttermilk has been found to be condnci\'e to health and 
is often ]jrescribed by physicians. 

Finding whether or not each child is up to standard in 
height and weight. Write to the Child Health Organiza- 
'tion, 370 Seventh .'\ve., New York City, or to the Superin¬ 
tendent of Documents, Washington, I). C,, for material 
on height and weight standards for the various ages. 
Make a chart rontaining the name of each chilli. I’iace af¬ 
ter these names double columns enough for each month 
and otK“ additional for the age, in months, in September. 
Each month, weigh and measure each child. Record the 
weight and height of each. Consult the standard card 
and record in red ink the figures for those who are below 
standard. 
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Questions as to why some are below will lead to (luestions 
as lo Jieallh habits. Among; these health habits, wliat is 
eaten is very important. If pro|)erly guided, the inter¬ 
est can be directed toward the (|uestion of wiiat one .should 
eat at each meal, d'lie Child Health OrganizatioJi has a 
chart suggesting meals for a week. It [)iwes an interesting 
in\estigation to |)ut the seven breakfast menus on the 
blackboard and study them to find the food rallies to be 
found in each meal. In nearly every menu the children 
will diseover fruit—prunes, oranges, or baked ap|ile; a 
cereal - usually one that has been cooked a long time; a 
glass of milk; and sonu' toast and butler. In lhe.se, (he starch, 
protein, and hit should be noted. Similarly the dinners 
and sup[)ers should be studied. 'Fhe children will soon note 
the coarse greem r'egetables in er ery noon meal and will be 
almost certain to ask why they are needed. 'I'hey should 
be led lo recall the r ilamines these contain and should be 
told of the .service these vegetables render in furnishing 
roughness and porosity to the contents of the digestive 
tract. 

From this study of menus the children should get (|uile 
definite notions of the relatively large amount of starchy 
foods, the relatively .small amount of jiroti'in, the amount of 
milk, and the amount of coarse vegetables one should eat 
each day. 

The |)rotein is the body-building food. The carbohy¬ 
drates give heat and energy, d'he fats akso give heal and 
energy. An amount of fat [woduces more than twice as 
much heat and energy as an e(|ual amount of carbohydrates, 
but it is.sonietimesdirficull todigest. Spinach is valuabk', not 
oidy for its green-vegetable [iroperties, but as the best source 
of iron. Eggs are an easily digested source of protein, w'hile 
bread and butter provide carbohydrates, protein, and fats. 
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Making health booklets. Tlieso slii(li('s ma>- l)i' sum¬ 
marized by ha\ inL; the ehildren make health booklets, etit- 
ting pictures illustrative of health titles, moimliiig them, 
.'iiul writing the niles’undenietith. 

Finding out what the Indians ate. I'rom the children’s 
reading about Inditius ,m<l from in(|iiiry of those who h.i\e 
known Inditin customs, find out ulial the Indians ;ite and 
how th('V obttiined it. Mtike a list 
of all the foods you c.an lind that ' | 

lhe\' ;ite. Wry soon in the study .. ^ 

of Inilian foods the children will f 

come upon the grinding of corn | 

with .1 morttir :md pestle. Some 
one in the comtmtnity m,i\- h.i\e 
oni' lit.It the I hlldreii ctitt see. 

Makinil loni iiu'ii’. ('.el somediy 
corn to grind \'arioi|s methods 
will be suggested lor grinding it. 

I’erhaps the method most e.isily 
m.intiged li\ the children will be 
grinding the corn in a food chopper. 

J/n/'/t/g coni liri'iiil. Make some 
C()rn cakes, using the meal ji|s(- 
ground. Mix with water and b.ike 
on hot stones. Compare lhe.se with 
some ('orn lire,ad .is we make it 
I sc (|uile sour milk or clabbered 
milk, ('.el some corn iiie.il. Mix milk and corn meal with 
a smafi qii,mlil\’ of whe.il Hour to the consistency of drop 
batter. .\dd s.tll ,md a tablespoon or more of melted shoii- 
ening. DissoKe the soda in a sm.ill amotinl ol water and 
add to the mixture, using a lexel teaspoon ol soda to every 
cup of sour milk. Pour in a gnxisetl pan and bake. 


•mmM 
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.til l I’t silt I -t.'il 1)\ tin. linibitis 
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Drying some corn, or apples. To appreciate the Indian 
food furtlier, some corn in the roasting-ear stage, if avail¬ 
able, may he cut off llie cob and dried. Apples may be 
pared, (|uaiicred, and dried. The dillfcnity of keeping flies 
off will be noted and cause the cliiklren to question how the 
Indians ki'pt their food clean, if at all. When dry, the 
apples should be put into an oven a short while to sterilize 
them. Why? Read from I’arkman's Dregoii Trail, ('ha)j- 
ters 4 and l.S, the description of the bullalo hunt and hang¬ 
ing the dried me.it in the treetops. 

Cooking the dried lorn. latter in the winter this corn can 
be w'ashed and soaked in water and then cooked. This will 
gi\'e .some Judgment of the food. 

Making panhed corn. Rnt some dry Held corn in an iron 
skillet or in a ciwereil iron kettle. .\(ld some sail and butler. 
I’arch over the fire, stirring constantly. This sort of food 
was carried on the trail by the Indians. They did not use 
butter in jireparing it. 

Making hominy. Put one (luart of dr\' white held corn 
into two (piarls of water. .\dd two tablespoonfuls of baking 
soda. Boil until tin' hulls conn' off easily, \\hish in clear 
water. Cook the hominy in milk seasoned to taste with 
butter and salt ; or boil In water, and season to taste. It 
may be eaten with or without milk. I'or remo\ ing the 
hulls lye leached from wood ashes may be used, one-half 
pint to a gallon of water, or prc[)ared ly(> may be purchased 
from a store and used, one teaspoonful to a gallon of 
water. 

Making succotash. Cook some beans and corn to'gelhcr. 
The Indians sometimes included a piece of fish or meat. 
This constituted a complete food, for the beans contain 
carbohydrates and protein, the corn carbohydrates, and the 
fish or meat fat and protein. 
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Finding out some of the characteristics of Hebrew foods. 
The unleavened bread, like the Indian corn rake, lacked a 
leavening agent. 1 he meat laws of the Hebrews arc worthy 
of note because of their being the expression of their attempt 
to eat clean meal. Eind some of these laws in the Bible. 
Why should ther<' be such rigiil rules ,d)out ihi' sharpness 
of the knife u.sed in killing the aninuils? I low were knives 
made at that lime? Gompare the inspection rules with 
our government iiis])eclion. 

What fruits are mentioned in the Bible? Did the He¬ 
brews use milk? Butter? Honex'? 

Desirable outcomes in Grade III. h'rom this work the 
teacher may expect: 

1. .1 knowledge of the food \ .due of milk .is eomparcd 
with .some other food-, .ind the amoiml .i child iieeils. 

2 . Some .irijii,lint,nice with the lood jiiineiples ,in<l what 
they do for the body. 

3. .\ belter ide.i of wli.it to e,i|. 

4. .'\n interest in he.illh .ind keeping weight up to normal. 

5. .4 better appreci.ilion of llie 1 le.inliness, ll.ivor, tiiid 
v.iriet)' ol the foods we e.it. 

b. Some knowledge of wii.il butter .nid cheese are. 

7. Knowledge of how to grind gniin into ine.d and make 
the meal into a bread. 


GR.\l)i; IV 

The work of the fourth grade in geography usually is in- 
teiuled to give the child a world \'iew. One xmry good way 
to get fhe child to feel his connection with the whole world is 
to have him trace to their sources the things shipped into the 
community. This can be done by securing a list from the 
e.xpress office and one from the freight office of the things 
shii)[)cd in, together with the name of the place from which 
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llicy came. Tlu' list may cover one or (wo or three weeks, 
as is coincnieiil. On an outline map of (he worlrl, locate 
each of these (hin;.;s with the name of (he place from which 
it came. Draw red lines from these places to the home 
tonn. Or, in a similar way, the things shi]ipc(l out may lie 
traced. 

Finding out how raisins are made, h ind the address of a 
raisin company by looking at (he name on the carton or look¬ 
ing in theaih ertising p.igesol a magazine. Write to Ihecom- 
pan\'for priiUeii material telling how raisins are made, their 
food value, and ways of using them, ('onsnil the Readers’ 
Ouide for other articles on raisins, hind out (he history of 
raisin growing ill California. How is the sugar put into the 
raisin ? 

Finding how dates and figs are prepared. Write to a 
coni|)any |ireparing dates, asking for inforinalion about pro¬ 
cesses and food values. Do ihe same for ligs. How are 
they pre|iared ? Wlu re do they grow? What kind of cli¬ 
mate is suitable for (heir culture? 

Finding the food value of nuts. Tracing nuts to their 
source will in\ol\e reading ad\I'rtisemenls of nuts which 
will iirobably gi\ e .some information about their food \ aluo. 
What edible nuts are grown in this country? What food 
value do nuts gi\'e to the diet ? What food can one eat less 
of if he uses nuts? Nuts are hard to digest if not thoroughly 
chewed. For this reason, dietitians recommend that pea¬ 
nut butter be allowed for children under se\-en, but not 
nuts. 'I'he food r aliie of peanut butter is very high. 

Making a collection of different kinds of macaroni. ‘ Mac¬ 
aroni is an Italian dish, now much used by Americans. 
Find the process of making it and the amount imported from 
Italy. See how large a collection of different kinds the 
children can gather. One class found over thirty different 
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kinds, (,'olk‘ii ndwiiiscnienls of macaroni. It is a nour¬ 
ishing: fo(jd. W'hat (Iocs it contain.^ Cheese or tomatoes 
may be used with macaroni. Find out how. 

Finding ways of preparing eggs. Because the egg is so 
c’alualile in the diet of gnnving children, it is important 
that they know its \ahie and ways of preparing it. Flight 
eggs are e(|nal to (die (piart of milk in food v.due. The \\ hite 
of the egg is rich in protein. 'File children will be interested 
in testing with the iirotein lest. I'lit a piece of the white of 
a boiled egg In a lest tube c(dilainlng nitric acid, and .shake. 
It will turn a bright yellow. Do the same with soiik' cooked 
rice, and again with some crisco, No such effect is seen. 
Dietitians ad\ ise against fried eggs because of their indigesli- 
bility. .\ eery easily digested egg is pri’pared by [ilacing 
in boiling water and co\ering just <is the kettle Is remoeed 
from llu' llame. .Mlow it to stand in this hot water five 
minutes. Prepare one thus and note how tenderilis. Place 
an egg in cold water, bring it slowl\' to the boiling point and 
boil for. eight minutes. Cidiipare it with the other in its 
tenderness or lack of it. The \alue of uncooked eggs for 
invalids should be noted, as well as suggestions for allrac- 
ti\'e ways to prepare them. 

Finding out how eggs are stored. Find out w hat you can 
about the laws regulating the cold storage ol eggs, ways of 
“ candling ” eggs, and methods ot keeping eggs at home. 
Investigate the use of water-glass in preseiwiiig eggs. Buy 
a (|uantity and put some eggs away in it to see how well they 
keej). Why should eggs nec’d to be preseiwed ? Visit a 
('old sl( 5 rage plant, if available, and lind the temperatun's 
at which the various foods are kept. 

Testing starch. The testing of the white of egg will sug¬ 
gest to the children that there must be a t(.'.st Far starch. 
Put some iodine upon rooked cream of wheal and upon some 
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bread. It will turn purple. 'I'ry it on erisco and upon the 
while of boiled egfj. It has no elTeel. 

Finding how we get enough carbohydrates in our diet. 
Books on dietetics indicate that about tliree-fourlhs of our 
food should be carbohydrates. 'I'hey furnish fuel to the 
body for work and warmth. We gel them chielly in the 
cereals, sugiu-s, fruits, and r egelables we eat. The sugars 
arc likely to cause trouble if taken in e.\eess or in concen¬ 
trated form. Make a list of all the foods you caji identify 
as cotitaitiing carbohydrates. A good thing to remember 
is the fact that it is better to get otir carbohydrates from 
vegetables and frttits than from sugars. 

Finding out how long cereals should be cooked. This 
study of cooking raises the (|uestion of bow long cereals 
should be cooked. It is (piite generally agreed that the 
best cereals for children are oatmeal ma<le of the oat grain 
cut very lirte, corn meal, or wheat meal, boiled in a double 
boiler three hours to explode the starch granules coiu|)letelv. 
Cut advertisc'inents from the maga/ines and write t,o cereal 
factories, and see what information can be obtained relative 
to the variotis cereals. 

Cooking starch. Starch is usually the main source of 
energy. I'o see the presence of starch, grate .some raw po¬ 
tato. I’tit it into a piece of cheesecloth atid wash thoroughly 
in a bowl of cold water. A llbrous material, called cellu¬ 
lose, wall be left in thi' cloth. The starch will settle to the 
bottom as a white material. But a very small amount 
under a microscoiie, and see whether yott can dislingttish the 
granules. Find out how starch foods should be'cooked. 
The essential thing is to boil them long enough to ex[)lode 
the granules. But some cooked starch — white .sauce or 
potatoes—under the microscope. Comi)arc with the un¬ 
cooked. Vegetables are composed largely of water, starch, 
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and cc'lliiloso. 'I'hc cdlulosi' is not (lii>(‘stcd, so far as science 
lias been able lo determine, but is laliiable in that it fur¬ 
nishes bulk lo tile digcs(i\-e content, lluis stiniulafing the 
intestines to greater effort in their work of elimination. 

I'i.xplain why baked potato is considered so valuable in a 
child’s meal. 

Preparing vegetables. ISeranse coarsi' vegetables are .so 
ini|)ortanl to the diet and becanse they are believed to lose 
their \ itaniines if cooked loo long, and further because these 
foods are not attractive lo many eliildren, il is very impor¬ 
tant that they fie cooked iiro|)erly. Oneway, satisfactory to 
many, is to |ire[iare them by boiling (piickly and then dress¬ 
ing them with while sauce. 

Making white sauce. Because some ciiildren are not 
aciiuainted with v'egetables served in this way, it will be 
well to teach the way while sauce is made. For each cup 
of milk use one level tablespoon of Hour. Jflenil the Hour 
with a little cold milk. Heat the rest of the milk, add a 
hiiiip of butter, and salt to taste. .Add the blended flour 
and stir constantly until it has boiled thoroughly. 

Finding what the colonists used for food I'lie great 
\'ariety of food we havt' to-day and the ease with which we 
get it from such distant places will bi' more appreciated by 
consideration of the dilficulties of llu' colonial and pioneer 
days. A review of the foods of Indians will be of assistance. 
Industrial histories of the 1 'nited Slates will be of .some help. 
Find what the colonists at I’lymouth ate. Many histories 
stale that they planted crops, hut that Ihc.se failcti the first 
year anil a starx'ing time folhnved. What did they do then ? 
History states that the reason for crop failure was their at¬ 
tempt to grow' crops uiisuited to the New' England soil and 
climate. Failing in the.se efforts, they turned to the harbor 
and Cape Cod Bay, which contained a supply of fish. Ex- 
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IiaiistiiiK (lie supply near sli,)n>, ll,ey weiK farther out. 'I'his 
necessitated liuildinu more seaworthy boats and led to the 
New hai}.landers’ heconiin.i; hnilders of sailing vessels — 
m fact,soniel,elhne this w.is the initial eatise of their hecom- 
iTiit lunlders of the Yankee Clipper. 

I he colonial hitchen is indicative of the problems relative 
to foods, I he own, the erani', (he .spit, the kettle on lees, 
lh<- ehurn, (he collee mill, the iron teakeltl.', reiiresenl very 
(l(‘lmU(.‘ly (ho [X'ocrh.scs (hal wrnt on ihciw 
^ Making sugar. ^ The making of maple sng.ir is an interest- 
in.g proee.ss. If it is possible to seenre some .sap of (he sugar- 
maple tree, it is worth v bile to ha\ e (he ehililren (rv hoiline 
it down. ■ ^ 

Finding what the pioneers did for salt. Sei- if the children 
ran Imd ,my references (o the problem of salt i,, pioneer 
htstory. In hb-a Emeia Dye's The Coiiqiiesl. there is an 
account of f.euis and Clark’s arri\,il al (he I’acihe. The 
hrst (hing (hey did was (o taki' some oci'an water and boil 
it down for salt, kind (he relation of the Kentucky salt 
licks to the in-oblem of Daniel lloone and his fellows in 
.settling tiu're. The Indian trails north and south led 
through (his part of Kentucky bec.iuse its salt licks made 
it a good hunting ground. I'rom where does (he salt come 
that we use to-day? 

Desirable outcomes in Grade IV. Idoni this work the 
tcaclicr may expect; 

1. A larger iKUion of our flriHiidcnre upon odiers for 
foods. 

2. A rleatTT coucepl fif liiicrcourst' through learn¬ 

ing tin* sources of some of the foods wd cat. 

3 - Some knowledge of how dried fruits are prepared. 

4. A ratlxT deliiiile lutliou of tlu‘ food value of eggs, their 
preparation, and ways of storing them 
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5, A clearer iimlerstamliii}’ dI slarch and its value as 
food. 

6, A dearer uiiderslanding of how stardi should he 
cooked. 

7. More iuformaliou ahoul the iinporlauce of vegetahles 
in the diet and the heller ways of prepariug iheni, 

8. Inlerest in the ways the colonists and ihe pioneers 
secured food and the influence of hxid prohlenis upon their 
history. 

GRADE V 

Finding how wheat is made into flour. The wttrk of (he 
fourth grade on slarch, on colonial foods, and on macaroni 
all call for investigalions of (he milling of wheat into 
flour. Get some wheat and grind it into Hour. Sift 
it several times and note the change. Write to some large 
flour-milling coniitany for illustrative material showing the 
proce.sscs in great mills to-day. Compare the sifting through 
the cloth with bolting in the mill. What is removed by the 
process? Is the flour as wholesome as before? land (he 
history of an old mill, run by a water wheel and using mill 
stonc.s for grinding, if there is such in the community. 
Borrow an Indian mortar and pestle if possible. Read 
Matthew' 24 : 41 : “ Two shall be grinding at the mill.” 
What does this mean? In this sort of mill the upper stone 
had two handles sticking up near opposite edges. 'I'wo 
people sat on the ground. Each grasped a handle and 
turned the stone half around. Then each grasped the 
other handle and turned. The weight did the grinding. 
The grain w'as fed in at the center. It gradually oame otit 
as flour at the circumference. 

Finding how wheat flour differs from the flour of some 
other grains. Take (|uantities of about two tablespoonfuls 
each of wheat flour, corn flour, barley flour, and rye flour. 
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I ut CcK'h in a four-inch srjunrc of chccsccIoth, preferably 
double thickness, and close it into a ban, holding the edges 
with a rubber band. W'ash each ol ihese in a separate bowl 
of water by shaking back and forth gently. Thisshoulil con- 
(ituu'at inter\'als for twenty-four hours. I'luM'liildren should 
watch the water in each bowl to note any changes. Before 
opening the bags, ha\e them express a jiidgnieni as to what 
they will lind. 'I'hey will probably say that the wheal will 
be sticky and look like white paste and that the corn will 
look like tvet sand. It is doubtful it they lia\'e tut opinion 
reklti\e to the other two. Opening the bags will show the 
corn nietil ;is ;inticipated. I h(‘ barlee atid ryi.' wall bt‘ some¬ 
what sticky. I lu* whetit will giva* the surprists If w'ell 
washed, it will bt' ti small grtiy btill of niateritil which can 
be stretched .somewhat like gum or rubber. To the ex- 
claniiitions, “What is it?” the tmswer shotild be, “It 
is gluten tin- protein of tin' whe;it." This is the time 
to establish the connection belwas'ii the thing and its 
tiame. 

Fxarnine books which contain an analysis of these grains 
and see how our conclusions c heck. 

Finding what the gluten does in bread. Ilow' docs the 
gluten make wheat bread diHerent ^ llaee the children 
consider the (|ualities of gluten before they state an hypothe¬ 
sis. Let them stretch ;ind work a ball of ghiten tind then 
put it into the oven to b.ike. 11 will come out greatly puffed 
up. rite children, or sotne of them, will suggest the abil¬ 
ity of the gluten to hold the bread together. Some, who 
know something of lightening a.gents, will sitggest that it will 
tend to form a film to hold in the g.ises which tire developed 
to lighten the dough. Write these hypotheses on the board. 
I’lan an experiment to test them. Remember that the 
control part of an experiment shottid have every element 
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except the one being invesligated exactly the same as in the 
test so tliat we may interpret the results correytly. The 
children can make two |)ans of corn bread, using the recipe 
given in (irade Ilf, having (|nantilies' and materials exactly 
the samtt in both exee[)t for the fact thtit the out' uses all 
corn meal and the other half corn and half wheat flour. 
Before making the test, the two hypotheses that probtibly 
will be made should be written on the blackboard : (i)The 
bread containingwheat should be found to be much thicker, 
(2) the one without wheat will be found to crumble nmcli 
more easily, (’heck these after the e.xperiment, and they 
will be found verilied. 

Experimenting with yeast. 'I'he use of soda and ,sonr 
milk suggests (|nestions as to other agents for lightening 
dough. One that has been \ery common and is often not 
understood is yeast. Soak onedtalf of a cake of jeasl in a 
little lukewarm wtiter. Make a sitonge by mixing Hour and 
one-fourth of a cup of lukewarm water to the consistenev 
of a pour batter. Stir in the yeast, ('oxer and jnit 
where it will be in a temperature of bcS”. In an hour or 
so it will be well marked with bubbles. 'I'liese are (aused 
by the gas given off by the growing yeast ])lant. Saxe 
out a small amount of s|)onge. .Make a dough, using the 
sponge, (xvo cups of lukewarm xvatcr, one leas|)oon of salt, 
a talilespoon of shortening, and flour enough to make a stiff 
dough. Note the size of the ball of dough, ('ox er it and 
let it stand in ;i xxarni place f(jr an hour. Note the .size. 
When it has iloubled its size, knead it down and listen 
to the cracking and S(|ueaking. What c.auses it*? Note 
the size. Let it rise an hour again and note the size. Re¬ 
serve a part of the dough for experimenting. Knead doxvn 
and make into loaves. Bring out the fact that kneading 
distributes the gas evenly and does away xvith large gas 
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spaces. I[(mse\\ives speak of lliis as iiiakin,;.; llie bread Hjk'- 
i^raiiied. ^ When llu‘ Ioa\(‘s li;i\*e rist-n so as lo increase the 
si;^e ahoul hall, llu^y should he haktsh laMvcsol ordinal'}' 
size re(niire about lifly minutes in the oxen. I’l.ice jiart of 
tile reserx'cd dott,i;h where it will IViive. .\fter it is frozen, 
thaw it out atid pttt in a warm pi,ice and see if it will rise 
if nixeii time enough. I'lace some of the rem,under w here 
the thermometer registers too°. \fter it h,is been there 
liltei'n minutes, put in .1 pi.ice w hei'e the teiii]ler.tt nri' is 
<)(S° and see if it will yrow. I.e.ixe some in the loo" tem¬ 
perature lor only lix e minutes and some llurtx' minutes and 
see if the ye.isl in these will yrow. 'Fry some at ,md 
some at 99". 

Look .11 the small amount of spomte ih.it h,is been sax'ed. 
See how much it h.is erown. Pul a xery sm.ill bit under a 
x'om[Kiund microscope. 

Slimmarizi'. lire,id that is chilled need not be thrown 
away, as the yx'tisl plant is not de.id, onix I'elanled. F'reez- 
iny dpixs not kill the yeast pi.ml. Ih.il of oxer 9N” will 
kill the plant. 

What causi's sourness? 'I here are bai leria in the air 
xx'hieh may jtet into the donyh and yrow, a process xx-e call 
fenneii/alion. 'I'his makes the Ine.id l.isie sour. Many 
hoiisewix'cs fe.tr h ltlnit the bre.id become chilled because 
they think the chilled bread will not rise. The'loal danger 
is that the delay due to chilliny yixes more lime for these 
undesirable bacteria to yroxv. 

Finding other instances of bacteria. 'Fhe souring of 
milk illustrates thisgroxvth of b.'icleri.i, xvhich may bi' in the 
air or on the xcssel in xvhich the milk is put. Why .scald 
milk containers? Why sun them? Not all bacteria are 
killed by scalding. In canning fruit, boiling is necessary. 
Why does canned fruit sometimes spoil ? 
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Canning fruit. Can .sonic jicarlics or tomatoc.s to illus¬ 
trate how careful one must he to keep everything sterile. 
For directions see (Iradc 1 . 

This will raise questions relative to canning vegetaliles. 
Some will recall that it is only recently that mothers have 
done much canning of asparagus, corn, and lieaus. Now 
one may lind a mimher in a community' who can \egelahles 
by the cold-jiack process. Consult the list of goiernment 
publications to find those which teach cold-pack canning. 
Farmers’ Hulletins, Nos. and 853. are especially helpful. 
Write for some of these bulletins, hind out how the \'ege- 
tables are blanched and why. Wh\ are the lids not closed 
tight before being pul into the m-sscI to be boiled? Why is 
it important not to remo\e the lid before closing it after 
boiling? Look through magazine ad\erlisements for;id\ ('r- 
tised pressure l ookers. See what itiformtition about canning 
they gi\’e. flow mtich time do they re(|nire for boiling? 
The bacteria which need killing in ctmning x’egetables re- 
qitire more boilitig than those in fruit. This explains why 
they were dillicult to can before the cold-pack process was 
jicrfected. 

Discussing ways of washing dishes. If germs atid bac¬ 
teria are so prexalent, how cati we be sitre that dishes are 
clean? What does sotip do toward making dishes sterile? 
What does hot water do? Wheti is it necessiiry to boil 
dishes? What are the aiKatitages of a drainitig basket? 
What precattliotis should be taken? 

Finding out how ice cream freezes. Why is salt ttsed in 
freezing ice cream? Pitt some cracked ice into a pail of 
water. Note the temperature of the water at the beginning 
and again in fifteen mimttes and then in thirty minutes. 
Prepare another pail with w'atcr of the same amotinl atitl 
temperature as the lirst jiail. Put itito this second ptiil an 
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amount of crarkcd ice equal In llial used in ihe lirst pail 
hut add a quantity of salt equal to one-third the ice. Note 
the temperature in lifteen minutes and a^ain in thirty min¬ 
utes. 'i'he temperature of the water in the second pail will 
fall until the water heyins to freeze. Thim it remains con¬ 
stant until the water is frozen or the ice melted. This sta¬ 
tionary temperature is I'ahrenheit. 

If a.smtill (|uantit\'of cre.im in a thin-walled container were 
immers('d in this water while at 32° I', it would freeze. The 
.salt forces the ice to lake up the heat of the water and cream 
until the)' are cooled to 1'., when tin- freezinj.; hegins. 
I'ullow this e.\periment with making some ice cream. 

Making a collection of labels or advertisements of as 
many different products of meat and the packing house as 
possible. When the work in geograpln- comes to the study 
of the cities where packing houses are located, a little lime 
may well he gi\en to the study of the meat indtistry. 
Collect advertisements and labels representati\'e of .'is many 
things i.nade from meat by the |)acking houses and auxiliary 
industries as possible. Write letters to sonu' packing houses 
for any advertising material they will send. 

Making soap. One interesting b)'-|n'odnct of the meat 
industry is soap, flet a (|uantit\' of wood ashes. I’nt into 
;i barrel or keg, having a hole in the bottom. Place it on 
bricks or sticks, high enough for a l essel to catch the drip. 
Wet the ashes with water and let the mass stand for several 
days. Then pour on more water and c atch the dri|) in a 
vessel. This drip is lye, to be used in making the soap. It 
contain'B caustic alkali. Strong alkali combines with fat 
to make soap. Pul the meat scraps and grease to be used 
with the lye liciuor into the kettle in which it is to be boiled. 
If possible get an iron kettle for .soap-making to be used 
over an outdoor fire. Boil until the mixture becomes thick 
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^111(1 i()|)y. ('jood soap depends ui)on right ])roportions of 
lye, water, and grease, which can he deterniined hy exi)eri- 
nienlation. 

del a can of lye at a store. Read the directions on the 
label for making soap without boiling. Try a small ([iian- 
lity and note the sm.ill amount of labor r<'(|uiied. Send 
to the .\rinour Ibireau of Research, I riioii Slock ^’ards, 
t'hieago, for ;i booklet, 'I'lir Sinry of ,i So(ij> Biilibir. 

Collecting soup advertisements and labels. M.ike :i col¬ 
lection of kibels Irom cans ol voui) and ad\(rlisemenls of 
dilferent etirielito of soup. 'I'his rtii.si's the i|ues|iou as to 
what is neeess.ir\ lor a gocul soup. I he making ol soup 
stock will be foun<l essenli.d to this .uxl to economy. 

Making soup stock. Soups may be ni.ide from left-oters 
;md scraps of meals. It is essential ih.il llu' (|U.'inlily iiscil 
should be two-thirds le.in meal .md one-third bone and fat. 
To gic’e color tiu<l ilator, brown one-third ol the le.iu iiK'at 
after ctitting it into one-inch cubes, using the marrow of 
the bone lor the browning ,igcnc\. ('o\er till the ingre¬ 
dients w ilh cold water one pint to the pound - and allow 
to stand two hours, Adil the browneil meal, heal gr.idualle, 
;ind cook slowb' for six or se\en hours. Strain and use ;is 
stock to w hich \egelablcs tmd se.asoning ma\ be tidded. 

Visiting a meat market. The kinds of meal used in mak¬ 
ing .soup slock suggests th.it there .ire se\cr.il kinds, or cuts, 
of meat. \ isil a metit market and h.i\c the butcher |)oint 
out the various meal cuts and prices. Tabulate these, 
bind the relationship between high price anil milrilive 
value .and flat or. Do this by asking various good' cooks. 
('on.sult any books available, ( an cheap pieces of meat be 
made savory? 

Cooking a pot roast. Huy a jiiece of briskt't meat and 
pot-roast it. This is a process of slow cooking in a lightly 
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dosed vessel for ;i loii.n lime, preeeded by seariny on all sur¬ 
faces. .'\ bil III yreen pepper <ind of onion are libeil b\' some 
as llax’or. Note (hat by this process an ine.\pensi\e piive 
ol meal may be made ri ry sa\or\' and lender. 

Finding how the food of the people who lived in castles 
was prepared. The slud_\ of meal inls and wavs lo cook 
meat will be more Inleresliny by conlrasi if die wa\'s of 
cooking it dillerent Irom onrs ari' noted. Read the deserip- 
lion in Scoli's huiiihoc of die me.il al (he easde of Cedric 
die Sti.vin, the niglil dial W'.nnba, < iiirlli, D.iac the I’almer, 
and others hastened there before the sloini. \o(e the 
amount ol me,it served and ihe gre.il varielv, bill nole die 
absence ol .my desciiplion ol die wa\ in whic li il w.is served. 
.\( tli.it time thiM'e was a ladv ol die savorv in cooking, 
hind out whal \ou c.in about die si.ircilv .md conse(|nenl 
valui' ol peppercorns. 'I'liey oflen wine nienlioned as |iarl 
of the price the coni|iiered were held lo p.iv. just as II diese 
peppercorns were rare jewels. In some ol die histories 
which menllon die c.iiises which led lo the disioverv and 
exploration ol die New World, il is s,ild that people were in- 
IcRsted in linding .i w.iy lo the lwis| because ol the slories 
.Marco Polo and other traveleis (old of the wonderful tex¬ 
tiles and spices which came Irom (hedisi.iiit F,is(. Then, 
foo, many men returned from die Crusades in countries 
where foods were savory loadegree unknown to theirnative 
land. See what X'oii can lind of die history of spices and 
pepper. \'oiir druggist may be able to suggesi sources of 
information. Find how the food w.is cooked ,ind served, 
and noi'e how much nioie choice in v.iriely and llavor onr 
foods are. Note also the Iniprov emeu Is we have made in 
cooking devices and methods. 

Desirable outcomes in Grade V. I'roni this work the 
teacher may c.x[)ect: 
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1. Rather dear understanding of the development of 
the flour mill. 

2. Some understanding of how wheat Hour differs from 
other flours. 

Some understanding of the yeast plant. 

4. A rather clear idea of what is meant by lightening 
doughs and haliers. 

5. Some understanding of what haeteria ilo. 

6. Int(‘lligenee -ihout the prtx'ess ot sterili/ation neces¬ 
sary in canning fruit ,ind vegetables. 

7. An inti'iesl in the cold-pack process of canning. 

8. Some appreciation of the process of refrigeration. 

<>. Knowledge of some of the great v.iriety of meat 
products. 

to. Knowledge of the essentials in ,soap-m.iking. 

11. A beginning of a knowledge of meat cuts. 

12. A little insight into the fact that sacoriness in meal 
is due not only to the price but to the way it is cooked. 

1,4. Some a|>preciallon of the luxury in v.irielN' .ind saxori- 
ness of foods wliich ni enioy as compared with wh.il even 
princes h.nl In the Middle Ages. 


CR.tnE VI 

The' work of this ycur should include organizing and 
summarizing the work of the previous grades so that llie 
children will leave the elementary school with intelligenee 
about food problems and how to meet them. 

Learning how to plan a meal. Kach si.vtli-grade child 
should be taught how to |)lan each meal of the day so that 
the total will be appro.ximately right in amount and kind. 
This will necessitate knowing what the total amount of 
food should be. There are age-wi'ight tables given in stand¬ 
ard books on dietaries. From these the children should 
learn to estimate quickly how many calories they need a day. 
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I'rofc'ssor Sherman' i|U(i(eh ‘itandards arri\ed al by oilier 
in\ esti,i;alorM for apiiorlioning the foods tiuis : proleiiis 15',) 
to 18%, fals 7% 1(1 11%, and earliohydrales 70% to 74''n. 
Professor Rose- reeeiilh' lias rt'comiiieiidi'd these |)ro|ior- 
tions ill terms of calories: 

VeRCt. lilies and fruits.' to } 

Pals.J I" n 

SuRars.! lo 

Meats, tish, i heese, i'rrs. 1 

Milk ... . 

Gereal foods ... . . . J to J 

The .second column indicates the |iid|ioriions for the most 
nutritious diet at the lowest cost. ('hildi't ii should know 
that they need Irorii one to two cups a da\ ol coarse, leafy 
xcRelaliles. .\nd each needs to know how to estimate cal¬ 
ories in food portions. 


Nii.mukk or ('iroiiirs i‘r.n Por\ii 01 Wrnair’ 


I Rcijuiral for (iroiciiii; (liildmi per !hiy 


A(;i. 

( ‘\10R1I 

\..l 

C\LllKIL^ 

Sixlli 

,14 . 1.0 

l^lc\ I'lilh N ear 

2,S -32 

Si'VXMith yo.ir 

. 1 -’ .14 

'ruclllh _\Ceir 

2R-,12 

I'jglilli soar 

,10-,1,0 

'rhirl(‘(‘iilli \ear 

i.o ,l'i 

Ninth \(Mr 

.I'W.l.O 

i'tfiit i(T !illi yc.tr 

211-25 

Tniuh year 

2.S 7,2 

i'llicciitli \'c.ir 

20-25 


2 Required fur Aditll-. per Hour 


\Vlien,sleepiiiK.0.4- Galorie 

When sit ling al rest.o (i.S 


* Sherman, llenrv (.' — Chemnlry of Footle oiul Riilnluo!, p .lOe. Maeinillan. 
“Rose, Mrs Mary SM.»leni I’rio ill.i. Vnl , 17 ,^'" 11, ;\pril, ly-'3, p. 22 

‘From tables in Wilkirrl and (lillett —/die/i'tiri for flii;h Sihooh, pp. 35 
and 39. 
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When ongngcd in light iTiuM'iilar cxc‘nis(' . . i.ro Calorics 

When engaged in active imiseular exerciM' . 1.90 

Witeii engaged in severe nuisctdar e\<‘reise . ;> 00 “ 

Learning to know loo-calorie portions. It is easy to he- 
cogie familiar with tiu' lumdier ol (vdoiT's in a given ((iiantit)' 
of ('aeli of tli(‘ {'otninon foods. With (his knowledgt' and the 
kao\vk’dg(‘of wliat food principles are contained in each food, 
the child soon can learn to plan his tneals with some ilegree 
of judgment as to what to eat. 

IOO-(-ALORUC PoUlloNS or SoMI-; ('ovniON I'ooDS AS PuK- 
( liAsra) j-uo.M 'Mil-: Skuo-.s^ 

I. (I'niiji l^rthiiiils 

lh'(“ad, I trow n - - i sli( c, nu h X ^ inches in di,line ter 
Biwid, gi'.diain -- slices, ^ ineli X 2 inctu''' X .U inches 
Bieid. while - 2 2'. nu hc" X 2^ inches X inch 

('orninc.d lahle-'poon^ 

Crackers, graham - 2 i r.ick(‘rs 
('rackers, soda - 0 cr.ickers 
Cirapenuts- - (aMcsixioiis 
Mac.ironi ] i up 
()ats, rolled - \ cnj> 

Rice - - i, tal)i('spr)()iis 
Shreddeil wheal - I Biscuit 

ZwieB.ick - - pieces, inches X 1 inch X l] inches 

II. /■>;///s- 

.Apples I large apple 
Ban.in.is - - 1 l.irgi^ luin.ina 

BlackBerries - ‘ cui) or 50 Blackberries ' 

('r.tnBerries - 2 cups 
Dates--4' dales 
Figs — T ] l.irge tigs 

' Conipilal from Wilkiut and Gillclt — Diiirlics for lli^h Srhooh, pp 
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Grape juice — cup 
Oriingcs — I large orange 
I'runes — 4 medium-si/.ed prunes 
Raisins — i cup 

III. Vegetables 

As[)aragus — 20 stalks 

Heans, dried lima — 2 t,iliIes|)o(ins 
Beaus, string — 2] i u|>s, cul in |)ieees 
Beans, dried while - 2 lablespiiuiis 
Cabliage - 5 < ups shredded 
(iauliliower — I small head 
Celery — 4 cups, cut in pieces 
t'orn on cob — 2 ears, 0 im'hes long 

Eellucc-2 large heads 

I’eas — j cup 

I’olatoes, sweet - l l medium si/ce 
I’olaloes, while — I medium si/e 
Radishes - 36 radishes 
Tomatoes, Iresh — 2 01-3 medium si/e 
'Fomaloes, canned - 1cups 

IV. Dairy products and fats 
Bulter - I scant l.iblespoon 
Cheese, American - - I J-im h < ube 
( ream, thin — ] cup 

Cream, thick — l', lables|)oons 

Cream, whipped - 2 l.iblespooiis 

Egg, in shell — I eggs 

Egg, while — 7 vHiites 

Figg, yolk — 2 yolks 

Milk, whole — | cup 

Olive oil - I tablespoon 

V. Meats 

Beef, round, broiled — slice 4 inches X 3 inches X ij 
inches 
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I r!i 


Tamil diops - i rliop, 2 inclios X 2 inches X 1 inch 
Piirk, liacdii, fried - 4 t<i 5 small slices 
• lyslers, raw -6 to I2 iiysters, 3 cup 

VI. Nuls 

Almonds — [2 In is mils 
Hrazil mils - 2 mils 

Rea mi Is - 20 lo 24 Isinule) mils 
W'almils, Tnydish 8 lo Hi nuts 

VI I . Swcc/s 

Cocoa ,v! laliIes|)oons 

Honey 1 l.ililespoon 

Siifiar, Kiamilalcd 2 lalilespoons 

Keeping a height and weight chart. 'The interest in eor- 
reii diet will lie iieeenliinted if a lieiuhl and weight chart is 
kept as suggested in Gradi- III. It uill put liehire the 
children the inipDrltinee iil eating earefiilly as a means to 
health and growth. 

Summarizing the six food principles. (';irliohydral(>s, 
fats, proteins, water, minerals, and \'ilamines ha\e lieeii in- 
clnded in .several studies thronghoiil the grades, directly or 
indirectly. .Some ways of recogni/ing them lia\e been 
noted. It is important that the presence of each of these 
in the common foods should he known, if there. Make a 
list of all the common foods and find out what each contains 
of these six principles. Chart the findings to make them 
accessible. I'armers' Bulletins, especially Nos. 142, 717, 
and 808, give these facts. Further aid can be secured 
from hooks on dietetics. 

This should resnit in a pretty clear summary of what each 
day's meals should contain in food princi|)les and the foods 
from which to select and gel these. 
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Learning the four types of flour mixtures. In -iiKaking 
of Hour inixiurcs il is ('onxt'iiicul lo know llio four Irrius 
and tlu'ir meanings. 

1. Roiir h.iller oiu' ( up of lloiir lo one cup ol liijiiid 
pan rakes, frillers, popo\ers. 

2. Dropi>alter Iwo enps ol llonr lo otie cup ol licjuid 
muffins, e.ike, gems. 

Sofi (lough (hree cups ol Hour lo one cup of licpiid - 

)easl hn'.id, hiseniis. 

4. Hard dough - loureiipsol (lour lo one clip ol tiriuid 
j)ie erusi, rookies. 

Finding the several ways of lightening doughs and batters. 
Some work is indicated in preceding grades, illiistraling llie 
liiolo.gieal melhod -grovin.g llie ye.isl plant wliieh gi\esoff 
eariion dioxide which lightens the dough. 'There is also an 
illustration of the chemical melhod of inixlng soda and an 
acid, and thus |iroducing a gas. This may he shown hy 
mixing soda and lemon juiie or sour milk in a liollle closed 
with a cork conlaining a glass liihe disihargiug under the 
water in another vessel. W aleh for g.is huhhles. 

.\ third way is a physii.al «,iy. Ihdling the iloiigh and 
folding air into il will make il light lliroiigh the exiransion 
of the inclo.sed air. Take a small (|ii.uilily of p.istry dough, 
made by rubbing shortening into dr\' Hour, salting, and 
adding cold water enough to make a h.ird dough. Let it 
become cold. Then roll out thin and smooth, hold up, 
inclosing the mids so that the air lannot escape. Roll thin, 
told again. Re[)eat the irnx'ess again ;md again, being care¬ 
ful to put the dotigh where il will become very cold after 
every few rollings. Count the probable number of folds. 
Rut in a hot oven and bake 11 will j>uff up so that you 
can see the many layers forced apart by the expanding 
air. 
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.■\ fourth way is also a pliysical way. I ( is by beating tlie 
wliilisi of eggs so that they inclose nineh air and carefully 
folding the egg within the batter. Baking this causes a light 
mixture becati.se of the expansion of the inclosed air. 

Considering economy in buying. Prices at stores. 

I. Baker s ( ocoa 4. R.iisiiis - Sim Maid Seedless 


I Ih. box . . .4(1 15 oz. p.ick.ige .41 

1 Ih. hiix . . .10 lloz. package .05 

S.i\e.14 Save.K) 

2. Flour -(iold Medal 5. IVas - I'lag canned 

24! Ih. sack . 1,26 1 11 ) 4 oz. (Mil . .28 

t'. Ih. sack . . .25 11 oz. ('an . . .20 

Save.40 Save.08 

3. Dates - Dromedary 6. f 'lraiie juii'e 

10 oz. [i.ick.ige .21 Ou.irl hottle . .75 

2'. oz. p.ickage .10 ] pint hottle . .15 

Save.19 Save.45 


Sttidy these prices. Compare with prices in local grocery 
stores. What suggestions do they gi\e as to meihod of 
buying? Do large and small (|tiantity packagt's of all foods 
show' such discrepancy between the two prices? 

Desirable outcomes in Grade VI. From this work the 
teacher may e.xiiect: 

1. .'\hilily to select foods relative to bodily needs so that 
the nii’als approximate a balanced diet. 

2. Knowledge of the common one-hundrcd-ralorie por¬ 
tions. 

3. Knowledge of how to find how much one should 
eat. 

4. An interest in kee|)ing height and weight up to 
standard. 

5. Knowledge of the food principles in the more common 
foods. 
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6 . Inl(.‘!li^('U(v al>ou( Hour nii\(un-lerni''. 

7. An undcT.sl.uKliiiji of (l(Hiiihs .md I)al(<Ts 

8 . Intcre^l in ca)n«)tny in i)u\ ini; food. 

lUlU.KX.KAl’ilV 

Hvixand Wicsr. ■- Household Anlhnicdc. l,i|)i)iiicoit 

('haplcr on foods rotitains nuicli detailed infoniiatioii on 
weights and measures, dietary prim iples. lood \ allies, 
i)ody re(|uir(‘menls, .uid (.ilorie (lortioiis. 

('llAMiU'Rt.AiN, J. I-'. - U010 We Are h'ed. Maemillan 

A t^i'Dijrapliic al re.idei deserihmy prodiielioii ol \arioiis 
eonmioii loo<ls. ( an lx* U'-i'd li\ (hildreii ol the inlei- 
inediati' yr.ides. 

(\ioLKV and Si’oiiR. — Household Arh for Home nod Sihool, 
Vol. II. Maemillan. 

IK'lpful Oil eare ol home, l.iimdeiiny, (ookinj;, ser\ini;, se¬ 
lection ol foods, and ho'^pitahlx W’rilleii lor elenuai- 
tary and junior hij^h school i^irF 
Kina'ic and ('ooi.i-.v. Fooil and Health M.icmill.m, 

('oUlains dc'i.iih-d intorm.il 1011 on pieparation of im-als, 
eannini;. food values, menU', s.niiialion, c.ilorie jiorlions, 
ami food ('osis. Suil.ihh' for use i)\ children ol tlu* ujijier 
elemeiUar> i^r.ides 

Kosii:, Mary S. — Feedio'e^ the Family Macmillan 

Very (l(‘tailed on food \aliies and dielar\’ re(|iiirements 
StiKRMAN, Hi-:nrv ('. Chemistry of Food and Nutrition. Mac¬ 
millan. 

A source of technic.d inform.tiion relative to loods, ditjes- 
lion, and diel.iry st.indards. 

Willard and (iii.Li-;i 1 .— Dictetirs for Hudi SHiooL-i. M.icmill.m, 
A high school te.xt helpful .is .1 ri'feience lor te.ichers in Kern¬ 
ing how to estimate diet.iries in l<'rms of calories 
Numerous bulletins issued by the Superintendent of Doimnumts, 
Washington, D. C Send for lists. 'The F.irmers’ Bulletins 
arc especially valuable. 
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Si!(;(.i;sTi()Ns I'Ok tiiI'; Study ok CuvniiNG 

(IRADli I 

Discussing mother's work in providing us with clothing 
and caring for it. In (lis('ll^^ing wlia! is (-ontrilniled to the 
family welfare, (he ehildrea find that one importaiil lliing 
mother does is to see that each memher of the family has the 
clothing he should ha\'e and that it is kept in order. In 
Grade I it is protitahle to take time to discttss the carious 
processes involved in the work of mothers, encouraging the 
children to tell, as they will, the way their mothers do these 
things. This e.xchange of ideas enlarges the child's notion of 
the work so that his ideas tend to become more generalized, 
and he begins the growth of the notion of interdeitendence. 
Dramatization helps to make this disettssion more real. A 
still more efh'ctive method is to take advantage of the 
children’s natural interest in dolls and let the discussion 
center around tiu'ir .activities with these. 

Making dolls. It may be ad\ isable to use real dolls, but 
in many schools it will be necessary to make them. This can 
be done by sh.a|)ing old stockings and stuffing them for the 
body, head, arms, and legs. Old rope, raveled, can boused 
for hair, and laces can be painted to complete the dolls. 

Dressing the dolls. Just as mother provides her family 
with clothing, so the children should clothe their dolls. In 
this work the teacher shoitid keep in mind some of the points 
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mentioned in (di.ipter V'l. Tlie work must not lie so dilli- 
cuk and eoniplicaled as to dis<()iira"e. It innst not lie so 
tine and tedious as to overtax y"nn,i; eyes .md lingers. 
'There must be enoii.nh following of industrial [iroeesses to 
satisfy re(|tiirements of form and tise. 

Soft llannel is easy to sew. It does not fray nxidily and 
so does not need iK'niminy. I’rociire an .issorlnient of many 
colors. This forces the children to in.ake choices as to color 
combinations for the costume, which easilv may include 
dress, cape, and cap. This yixcs occasiiui for disrussini; colors 
and their combina¬ 
tions as ilhistrateil 
in their ow 11 clothes 
and may serve to 
develop an interest 
in this ini|)ortant 
element in dress. 

Making the dress. 

'T h e “ k i 111 o 11 o ” 
dress is best suited 
to the possibilities 
of little children beiviusi' it calls lor but two seams to be 
.sewed and it is cut in one piece. .\ p.itterii should first be 
inaile to insure fitting the doll and to te.ich ])laiiiiiiig before 



cittting. Two meastiremeiils, using a tape measure, are 
needed —- (l) the length from the shoulder to the bottom of 
the desired dre.ss, and (2) the length from the lower edge 
of one sleevt' across the shottlders to the lower edge of the 
other sk'eve— the line <ib in Fig. 6. With these iiieasurentettts 
.1 drawing should beniadeof tliepattern. When it is cut it 
should be htted to the doll. W'heii ready it should be pinned 
to the cloth. 'The edge, representing the .sleeve, — shoulder- 
sleevm line ab, — should be pinned along the fold of the 
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clulli. To facilitate slipping over the head, a slit may be 
cut down tlie front. The sewing is along the two lines cd 
^ andc/. Ribbons may 

® l)e sewed at g and h 

for ties. 

Making the cape. 

'I'he cape is easily 
made by cutting a 
half circle or a circle, 
according to the full¬ 
ness desired, and cut¬ 
ting out the smaller 
circle for the neck. 
See Tig. 7. The 
length of the cape is 
the length uA. .\pal- 
ti'rn should first be 
, , cut. To draw the 

I'K. 7 Pattoiii fci Life I )(ill s C apt! . , . 

circl(“. acircle nuirkcT 

may be made of stri|)s of stiff manila jiaper by the children. 

In I' ig. iS, a is the hole for the |)encil, and b indicates pinholes, 

the pin being in.serti'd in the hole llu' desired distance from a. 

Pieces of ribbon may be sewed at b and c for ties. 

Making the cap. Tsiiig the circle marker, draw a half 

circle as in Idg. y. 'The straight line ab should be long 


oa 


Pu,. cS. Pattern fcjr a (tircle Marker 

enough to reach from the neck below the ear, over the doll’s 
head, to the same place on the other side of the doll’s head. 
The dotted line ab represents the gathering thread. Ties 
may be attached at a and b. 
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-Ribbon tie 
Gathering string 

FlU. 9. Pattern I’it llic Doll's (\ip 


Compare the clothing of dolls with that supplied children 
by their mothers. Tlie education.il \ .lines in this work are in¬ 
complete withottt developing a larger notion of the meaning 




Fio. 10. Dells Drcbsol l.y lue,t-('.r:i.l<’ CliiWun in Slayer School 
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<if (he children’s own clothes in terms of what mother does 
in providing the garments. I'his will come largely through 
c.xchange of ideas and comparison of what is done for the 
dolls with what is done by mother. This will include ques¬ 
tions of choice of color, choice of material, style of gar¬ 
ments, care of the garments, and re|)air and cleaning of 
garments. The discussion of materials will call attention 
to cotton, silk, and wool. Probably linen will not need 
mentioning. The source of these from the [iknit, the worm, 
and the slu'cp will naturally come in. The appropriateness 
of these materials to xarioiis uses will need consideration. 
Silk and wool are more expensive and less e.asily cleaned. 
Silk is least durable, but most altractix e for special occasions. 
Silk is sleek and shimrnery ; wool rough but soft and warm; 
cotton durable and cheapest. When and wdiere each should 
be ttsed may be to|)ics of discussion. 

Washing the clothes and household textiles. The work 
from hen^ will naturally turn to the making of a doll hoitse as 
suggested in Chai)ter IX on Shelter, and this in turn will call 
for curtains, bedding, tablecloth, and napkins. Then nat¬ 
urally will come tea parties, which may be an oittgrowth 
of the mid-morning luncheon. See Chai)ter VII on Foods. 

In course of time some of these situations will call for 
washing the household te.xtiles or .some doll clothes. This 
will naturally lead to discussions of how' mother washes 
clothes and how she keeps clean th(jse that cannot bo 
washed. The jtrocess shf)uld be understood, to a degree, as 
the children engage in washing their dolls’ thing.s. This 
may include the reasons for using .soap, ritbbing, using w’arm 
water and clear rinse water, and the retisons for hanging 
the clothes in the air and sunlight. The action of soa|), warm 
water, clear rinse water, sunlight, and air should be made 
plain. 
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Other desirable activities. 1. Makliif; collcriions of 
'ampic.s of follon, woolen, and silk pieces. 

2. Cutting out pictures of children's dresses, co.'ils, hats, 
shoes, capes, and gloves and mounling and labeling them. 

Cutting out, inounling, and labeling pii'tures showing 
the processes of washing clothes and the materials and 
equipment used. 

4. Making lists of the chiklren's clothing. 

Desirable outcomes in Grade I, I'rom this work the 
teacher shotiltl e.Kpect: 

1. A beginning of the idea of liin nlependenc e, 

2 . A l.irg(T.ipprei'iationot niother’sw 01 k in caring for them. 

3. Some hide interest iii color chon es and combinations. 

4. S<mie attention to the si).pres into wliieii materials 
are cut for garments. 

5. Ability to cut circles and h.ilf i inies. 

6. Some knowledge of the .soma e of < olton, wool, ;)nd silk. 

7. Some slight ability in ilis( riminaling cotton, wool, 
and silk by feeling. 

8. A little judgment as to when (otton, wool, and silk 
arc a|)propriale. 

9. Some iinderst)inding of the proc.-ss of washing clothes. 

GR.tDi; 11 

Finding where the clothes come from. The second grade 
should continue the notion ol interdependence as seen in 
family life by e.xtending it to the commnnity and more re¬ 
mote connections. Gut' element t)) consider is the source 
of the clothing. In the fall children's attention is somewhat 
occttpicfl with the new clothes bt‘ing provided for school 
use and for winter demands. Now is the time to raise 
questions as to where mothers get the clothes. Ivxchangc 
of experiences and comparison of ideas soon bring the store 
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to tlu'ir attcnlinn. A trip to the store will naturally fol¬ 
low. Preparatory to the trip, the children should decide 
what they want to look for that they may he wi.se in their 
looking and (|uestioning. This plan will include lists of gar¬ 
ments and materials for garments, and [lerhaps prices. .4 
letter may well he written hy the children to the merchant 
asking permis.sion to come. If the purpose of the trip is 



J'jt. 11 ,\ Sccttnd (iuuk' iJry C 1 (xk]s SloiT' 


made known to him hy the teacher, he will he able to show 
the children how things are arranged on the shelvi's, how 
the jtrices are marked, how the materials are measured, how 
they come to the store in bo.xes and cartons, and htiw they 
are labeled. This will lead to the fact that the merchant 
gets the clothing from someone more distant. 

Making charts showing what the store does for us. The 
discussion of the trij) will, of course, include writing letters 
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thanking the tnoirhant. It should further result in sonic 
summary ()f what was learned from the trip. 'I'liis summary 
may take thi- form of charts showing what is sold by the 
store, priecs and [lietures of the garments usually worn by 
children, advertisements in the paiiers, anil perhaps lags 



I •lU'lt I/ Wiini'HlUi Mill'.. \ III Hut/onl, Mnns 


Fl(. 12 ('nU'in 


and labels used by the merchant or the factories that supply 
the merchant. 

Findihg out the sources of the materials used in making 
our clothing. In the first grade the chililreu gained a slight 
acquaintance with the sources of cotton, silk, and wool. 
The interest aroused by the trip to the store may raise ques¬ 
tions calling for more investigation. 
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Letters may he written to children in some cotton section 
asking for an exchange of experiences and illustrative ma¬ 
terials. This will undoubtedly bring pictures ol the cotton 
fields, cotton picking, and cotton plants. It may bring 
some cotton bolls on the stalk. 

Separating the cotton seeds from the fiber. If cotton 
bolls are secured, the children will certainly enjoy trying to 
separate the cotton liber from the seed. It may be well to 
try keeping account of the time ti.scd in this and weighing the 
total results of the efforts of the class. .\t the time of the 
invention of the cotton gin, “ a man could, by hand-picking, 
clean only about a iioimd of cotton a day. 'I’he cotton gin 
cleaned as much in a day ;is had ttiken the hand picker a 
year to accomplish."' 

In this handling of cotton th('attisilion should be called to 
the length and curl of the liber. .An exhibit ot cotton from 
field to finished itroducts may be borrowed for one week 
by writing to the W'amsutta Mills of New lledford, Alas- 
sachusetts. 

Growing some cotton plants. If the climate or school¬ 
room conditions are favorable, it nta)’ be well to encourage the 
chiklren to |)lant some of the sei'ds to see if cotton bolls can 
bo raised. Even though good bolls lannot be obtained, the 
effort will serve to make the cotton plant more n-al. 

Finding how wool is made into cloth. I'lie sheep is 
attractive to children. There are many stories about sheep 
and she|)her<ls. .Artists have delighle(l in ptiinling sheep, 
and copies of their itictures are easily obtained. 'I'lie life 
of the shepherd and his tender care of the sheep will appetil to 
the chiklren. 'I'lie accounts of wtishiiig and shearing sheep 
are full of action and will interest children. When the 
story procecils to the later processes of making wool, the 

* Earle, Alice Morse -Home Life in Coloninl Days, p. 208. Macmillan. 
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diildron will nml soiiictliiiij; taiigiblo to follow. Some 
teachers have found it quite worth while to ,i;et a small 
qtiantity of wool just as it is sheared frojn the sheep's hack. 
Let the children utish it in warm .soapy water and then rinse 
it. Fart of it can he dyed .some hris;ht color. .After it is 
dry, card it. .A jtairof cards can he borrowed from someotie 
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in the community or cait he hotiyht from L. \V. atson and 
Company, Leicester, Massachtiset ts. 'I he process of carding 
is quite easily leartied. Seeirage l.tq, Gnide 111 . /Alittleirnic- 
tice will give one sufiicient ability. Perhaps some one in the 
community can show the children how it is done. I he chil¬ 
dren can card some divers, for .^o the rolls of liber coming from 
the cards arc called. They rati twist t hese into coarse thread 
by rolling along the leg, at the same time stretching the sliver. 
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A frame can he slruni; with col ton thread for W'arp and these 
woolen tlireads woven in, thus makini,' a rug for the doll 
house. In this way the chikiren follow the process from liber 
to fabric. 'I'hey should be shown pictures of women spin¬ 
ning with wheels and of modern textile spintiing machin¬ 
ery, so that they will itot thittk thread is now tnade by roll¬ 
ing it on the leg. See bigs. 56, 57, and 256. 
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Finding the characteristics of the silk fiber. In this con- 
siderationof the .source of textile materials, the children may 
have learned that silk is spun by the silkworm. Sotne 
teachers have been able to buy some cocoons from a silk 
fttctory. I f some can 1 je jirocitred, ()ne or two may bg soaked 
in hot water and the children may then try to [ittll out the 
long, tender fiber. Some silk ravelings of satin or good ribbon 
may be examined to cotnparc the fibers from the cocoon with 
those found in the ribbon. Experience of this sort is help- 
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fill in teachiiiji; an aiiprccl.iliiin nl (he (lelicacy iif silk and 
qualilies of the lilirrs. 

Finding the characteristics of linen fibers. If possible, 
sernre a few stalks of the lla\ plant. So.ik (hem for three 
weeks and then dry. ('arefnily break all the woody and 
pithy strnctiire and remove from the hbeis. Note the 
length of these 
(iber.s, their stri ngth 
and straightness. 

Seenre some ra\'el- 
ings bom a new- 
linen tablecloth and 
compare with the 
liber from the stalk. 

Comparing the 
four fibers. I'he 
children will now 
be able to com|)are 
the four comn on 
libers as to length, 
strength, straight¬ 
ness, smoothness 
or sleekness, and 
luster. If (hey are 
then burned, it will be found th.il the silk and wool leave 
a crust and burn with an odor like dial of burning feathers. 

1 he cotton and linen burn so as to Ica\ e stubby charred ends. 
Breaking threads of the fourwill show differences in strength. 
Silk and linen are found to make \ cry strong threads. When 
broken, differences will be found at the ends. Wool and 
cotton leave fu/.zy or curly ends when broken. The wool 
stretches much when being broken. Untwist a thread of 
each of the four libers and note the differences. 
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Making lists showing the uses of the four fibers. The 
fhildreii may become so interested in these liber differences 
and (heir ap|)lieations to clcjlh as to lind it worth while to 
list the uses of each, d'hese lists could be made into charts 
illustrated by pictures cut from magazines. 

Making table linens and keeping the pieces clean. I’liis 
discussion ol the uses ol linen will suggest the making of a 



lunch cloth and napkins. In .some schools where a table is 
available a group of four children maybe ap|)ointed each week 
to be the housekeepers, having as theirs the privilege of 
ctiting luncheon at this table. This provides a reason for 
making a lunch cloth and na[)kins and |)resenf.s the problem 
of laundering them. Wa.shing, bleaching, and ironing these 
gives basis for discussing why table linen should be white 
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and how it can he kc])!' so. 1 he work of soa|), snniit;hl, and 
bluing in keejtinjt these clean and wliite slionid he l)roiii4ht out. 

Learning how to repair clothes and care for them. I'he 
trip to the store and questions about prices will suggest 
the net!d of care in m,iking clothes last, ( hlldren can learn 
how to sew on buttons and why g.irments should not be worn 
without Inittons —economic, a'silu'tie, and ethical reasons. 
I hey can learn that knitted goods should ha\e the “ runs '' 
sto|)ped inunediately. I’erhaps an old stocking c an be used 
to let till' children see how easily a hole “ runs." They 
can see how' each loo|) r(>l('ases the [ireceding one. I'Aperi- 
menting w'ith an old garment worn thin in |)laces will show 
hoWMUUch more easily it is repaired before a big hole results 
than afterward. .\ll of this should enlorce the idea that 
garments with holes in them should be repaired before they 
are worn. 

hurther discussion of care of clothes should emphasize the 
imiJortance of hanging clothes up ne.illy, airing them often, 
washing them before they are badly soiled, and keejiing them 
in drawers carefully folded, or in closets so arranged that they 
can easily be found. 

Knitting. The discussion of “ runs ” in knitteil goods may 
be reenforced by some spool knitting or some knitting on 
needles. Doll stockings can be knitteil by the spool process 
by boring a hole of the right si/e in ,1 block of wood, putting 
brads arotind th(> hole, and using the block as the " .spool." 
A little spool knitting or a little needle knitting will teach 
the characteristics of knitted fabrics. Much is not aib isable, 
as it smn loses the clement of ‘‘ finding out something,” or 
learning. 

Finding how the first clothing may have been made. The 
use in this grade of the primitive life material furnishes a 
contrast with present-day conditions. The stories as told 
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by Miss Dopp (see p;lt;(‘ 93) help to make \'ivi(l the problems 
of primitixe pe()i)le. The most lunilamental of (heir needs 
are for hjod, elolhiny, and sheller. The eonsideralion of 
how these people prox'ided clolhiipi; hrinjjs np (|neslions as to 
materials nsed and methods of fashioninj; garments. 'I'he 
skins ol animals \v<'re nsi'd Inst. The nei'd for better co\ er- 
ing led t(} the making of holes and the lacing of two skins 
together. See the acconni by .Miss Dopp, telling of (he 



beginnings of m'edles and sew ing in 77 /c Utirly Caiv Men, 
pages 5<S Cx>. 

Drying a skin. The children will be interested in drying 
a skin. A j)iece of calfskhi. or cowhide, or a rabbit skin, or 
moleskin maybe ii.sed. Stretch on a board. Remove pieces 
of membrane or flesh attached. Rub with salt a/id hang up 
to dry. Sometimes a niixlnre of salt and alum is used. 
When dry, scrape and rub until soft. The skin may be made 
into a garment for a doll. T'he moleskin makes a good 
purse. 
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Desirable outcomes in Grade II. I'lom ilii^ work ilic 
teacher should e.xpecT : 

1. A l.irjii'i' notion ol inlcnk‘|)cndcii('i'. 

2. Sonir idea of (he hioine-.^ ol the dry yoods men liant. 

3. Some idea of places wliere elollu"! are ^old. 

4. Ability to diseriniinatr' the lonr textile fabrics with 
some sueeess. 

5. A bet ler apprei iai ion of clean table linen 

(1. An underst.mdintt ol wh> garments should not be 
worn with holes in them. 

7. Knowledge of the kniltiny siileh. 

iS. An tinderst.mdint; of wh\ holes in knitted fabrics 
"rttn" and what to do wdien "ittns’' occur. 

(). .Ability to sew- on buttons 
to. .'\n interest m eariny tor < lothes 

It. Some notion of (lie beyinninys of i lothes ,md sewiny. 
12. An ittiderstandiny of how a skin is dried. 

('.K.\I)K III 

Learning how to care for our woolen garments. Swctiiers 
anti woolen sfockitiys are in evidence in the fall as cold dtiys 
begin to come. Some very prolil.tlile work may result 
from beginning when interest in these ganiieiits is active, 
(‘.specially if these are new woolen g.irnients being worn to 
school. This work may lead into nitiny interesting i|iies- 
tions of worth. 

Finding how woolen garments differ from cotton, silk, and 
linen garments. ('om|)arison of ytiimenis of various ma¬ 
terials may lead to noting the “woolly” let-ling, profriiding 
hairs, Ibosc weave, and |iorotis i|tiallly as common char¬ 
acteristics. Some may know the excellent absorbent (|tialily 
and the value of this as a protection .igainsl taking cold 
when becoming overheated. This explains the use of wrjol 
by athletes. Comparison of woolen garments with gar- 
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merits of otlior materials will quickly show the absence of 
these characteristics in the latter. 

Examining wool to learn its nature. If |iossiblo, secure a 
sheepskin with the wool on it. If this cannot be (lone, get 
some wool as sheared from the sheej). It will need washing 
before it can be used. 

Learning how to wash wool. In planning to wash the wool, 
children will make diflerent [iroposals as to method. 'I'o 
decide the right method, they will need to know the peculiar 
stntcUire of the wool fiber. If iiossible, borrow a compound 
mirrosco|.)e and make a mottnt of a wool liber for the children 
to see. Or a good drawing may be put on the blackboard. 
Books on textile's itsiially cotitain good pictitres of the wool 
fiber as seeti utider the micro.scope. Sec- Kig. 52. Note that 
the liber is in segments. Each segment is sunnotmted by 
sharp protruding Iwoks. It will readily be seen that in a 
garment of wool the.se hooks will be protntding in carious 
directions. Rubbing soap on the garment in washing it, or 
rubbing the garment on a board, will tend to interlock the 
hooks and make the fabric become cotnpacted, matted, 
felted. Examine a piece of felt and notice how clo.sely the 
libers are compacted. 

When a woolen fabric is ])ut in very hot water the segments 
are weakened so that they slip farther within each other, thus 
shrinkitig the liber. Take two squares of flannel of the same 
size. Wash one in lukew'arin water, the other in boiling hot 
water. When dry, compare the two in size. 

'file process of washing the wool must take account of these 
two facts: (i) rubbing felts the wool; and (2) putting in 
water that is too hot shrinks it. 

Further handling of the woed will ac(|itaint the children with 
the length of the liber and its tendency to curl — tw'o elements 
to be considered in making a thread. Compare these libers 
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from tile slicephkin witli tiu* fibers to Ik' obtaiiu'ii fi'om iin- 
twistiiiK some yarn or raeelini; a woolen textile, tliat the 
('hildren may see tluit elotli and yarn are made of wool libers. 

Making a thread of wool. I Ins examination of wool yarn 
atid eloth will su,t:gest to the ehildren their tryin.n to make the 
wool into a thretid, perhaps into a textile. This w ill involve 
earditig the wool as the first step. 



I'’n. !■'? (.'anini^ W ixil 


Carding wool. Some one in the eonininnity may be w illing 
to lend a pair of e.ards, or a |)air may be fotind in a store 
handling woolen blankets. They may be bought of L. S. 
Watson, and C'onipany, Leieester, Massaehnsetts. Grder 
the Old Whittemore Patent No. p Wool Gards, 

Place a .small iiandftil ol the washed wool on one of the 
rards. Hold this card in the left hand, resting the hand upon 
the knee. The card shotild be held so thtit the handle points 
away from the body and the wires are tip. Draw the other 
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card over this toward the Ixxly sexeral times. This sepa¬ 
rates the twisted, knotted iil)ers as lliey came from the 
sheep’s back or as they were left from the washing, it will 
be found that part of the wool transfers to the right-hand 
card. In order to make the sliver, the wool must be re¬ 
turned to the other 
card. This etm be 
done by drawing the 
card in the right 
hand b.ack over the 
other card, having 
both handles iioint- 
ing away from the 
body, ('ontinne 
eerding. When the 
libers are snfliriently 
parated, make the 
sliver by pushing the 
right card back over 
the left card, keep¬ 
ing the cards with 
the handles point¬ 
ing away from each 
other, ;is in the origi¬ 
nal position. Sha[)e 
the .sliver by rolling 
the mass between the backs of the cards. I his will make a 
Huffy roll as long as the cards, rea<ly for spinning. 

Making the sliver into a thread. The children will enjoy 
trying to twist a sliver into a thread, stretching it as they 
twist. Try att.aching a .small weight to the end of the .sliver 
as you twist. .A .spindle can be improvised to use in trying to 
make threavl. To make the sjjindle, attach a slender w'ooden 
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rofi, six (o ton inolios long, to a round weight placed (jii one 
end. On the other end etil a noleh or altaeh a hook. The 
latter hofds the spindh' in a xeiiieal po-^ilion when the 
thread is attached. 

Weaving the threads, so made, into a fabric. I'or the 
satisfaction of carrying [lu‘ aeti\'i(y to iN com hoion it may 
he well to weave this thread into a lahrie. For this a small 
stick frame' m,ay' he list'd. See hig. Jo. I st* e(ttton twiiu' 



Fi(. 20 LKin^ a Siinplu Slu k l.ooin in \Vc,i\iii^ 
Note tlie list- of tliu rolls to kti [i uilijc-, siniitg'lil 


for warp. Let each child weat’c his Ihn'ad into the warp. 
This will give a small mg of tmex’cn texture, iisahle in a doll 
house; or it may servi' merely ,is .111 illustration of how a 
textile can he made. 

Comparing these hand methods with what can be found 
of colonial processes. Pictures ,mil siorit's of household 
inditstries in colonial days art' t|uilt' common. It will he 
interesting to hring togetht'r such pictures and stories as ran 
be found of the colonial ways of making thread anil cloth. 
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I hcK' may l)c people in the eommiinity having) cards, 
.si)indles, looms, spinning wheels, or some homespun cloth. If 
there is a woman in the community who will spin for the 
children, a visit to her home is well worth the time it will take. 

Comparing the processes with those of the Navajo Indians, 
fhc Indian woman carded her wool by much the same hand 



Fi«. 21, An Indian Ln„m Showing a Rug in tin- Process of Weaving 
Note the use of heiitHo device ;inil shed rod. 


process. She sometimes twisted these slivers into threads by 
rolling the slivers along her thigh, stretching the wool as .she 
twisted it. She .sometimes used a weighted sfiindle.' It was 
in her weav'ing that she showed ingenuity. Sometimes 
her loom consisted of a stick or pole. A pole' was laid from 
one forked tree to another. The warp threads were looped 
around this and hung down the desired length, each being 
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weighted at its end. Or, the Inner ends were atl.n lied tn a 
second stick. The weight of thestiek M in-i'd to kei-p iIk- warp 
threads taut. .\l other times a stake was driven into the 
ground to which her loom, 
consisting of a forked stick, 
was attached. The other 
ends of the warp threads 
were attached around the 
woman’s waist. 

The Indian woman’s in¬ 
genuity went farther in de¬ 
vising ways of expediting 
the weaving. 'I'he children 
will apiireciate the tedium 
of picking up every other 
warp thread as tlw woof is 
put through. lh‘r heddle 
device may he understood 
hy tying a string to one end 
of a stick, passing it under 
the first warj) thread, loop¬ 
ing it over the stick, pass¬ 
ing it under the third 
thread, looping it over the 
stick, under the fifth, etc. 

Now gently pull up this 
stick. .'Ml the odd threads 
w'ill be drawn up, making a 
passagevVay under the odd 
threads and over the even 
threads. This jjassageway is called a shed. .Another stick- 
may be .so attached to the even threads. For the weaving 
process, first pull up the odd threatls and throw the shuttle 
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through the ^hcd ; Ihcn pull up llic c'x’i'ii threads and throw 
tile sluillle i)aek ; ;uid so (jii. lu attaelii’iig (he stick to the 
warp llireads, as gi\-eu ahox'e, rciuciuixr to allow several 

inches of sjjace he- 
tween the warp 
threads and the 
stick. 

\ isil a carpet 
lo(ini in the eom- 
miinity, if one can 
he found, and find 
how the lieddle idea 
is worked out in it 
so as to make the 
sheds. 

Sometimes the In¬ 
dian woman slii)ped 
a Hal slick about an 
inch wide into the 
war|), over half (he 
threads and under 
half. By turning 
, ,, this on edge a shed 

i.niii'sii '■/ii'.i ini'aj .\<iiu/ii! Jl i'.ioij ^ 

Fi(. .\11 WcMM.ii; I'lainc was formed. 

Xnturiiiriu,„c,i|,r.,.ro Making a loom 

with a heddle de¬ 
vice. This study of (he looms dtwised by Ihi' Indian woman 
nuiy suggest to (he children the possibility of making a 
loom which will meet the same need. 'I'hc loom .show'n in 
I'ig. 24 is etisily made. 'I'he two beams over which the 
thread is drtiwn tire tidjuslable. The stiw kerfs on these 
beams hold the warp threails in pro()er [tlace. The heddle 
device seiwes to make the two sheds needed for plain over- 





SUGGESTIONS FOR THE STUDY OF CLOTHING 145 


and-uiulrr weaviiii; and also serves as a l)at(eii lo paik Iho 
woof threadsdosoly. Il will heiioled that the heddle device 
is made of narrow thin strips ol wooil. Isach ol the sewral 



Fig. 25, WorkiiiR Dniwiiik' Cr llie Cmii 'mi. ik.ii of Hit I,oom 


parallel strips has a small hole in II- /Mlernate threads are 
put through these holes, one in each. 1 he other thriMils 
are put through the spaces between the strips. 1 he small 
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holes may Ik' dn'lli'd hut are more easily made by burning 
with a line, healed rod. 



Fig. 27 A ITuildle Made by an Indian 


i'lG. 2<S. A SluiUle for 
Weaving 


Fi(. 21 ). A Needle U^cd in 
Weaving a Fattcm 


Weaving a rug. On this loom may be woven small rugs 
suitable for doll houses, or a “community rug” may be made 





















































!• 30 - Rugs Made on Looms of the Types Shown in Figs. 20 and 24 
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for whirh each ciiild weaves a piece whicli is a (lefmite part 
of ihe total desij^ii, tlie pieces heiiijf overcast together. After 
studying tlie design in Indian rugs, some attempt at woven 
design may lie made. 'I'he iiatterii is first woven in with a 
needle and then the background is woven around it. For 
a firm fexture if is well to interlock the background and 
pattern where they meet, as shown in Fig. 31. 



Fig. 31. Showing; Nfcthcd itf rntt'd-n kin<; Tlirufidsof Two Colors in WeavinR 


a I’aLlurn 

Finding how the wool is dyed. The consideration of the 
Indian woman's work will In all jiroliability arouse an interest 
in Indian blankets. Some should be examined by the class, 
if po.s.sible. In doing this the children will begin to note the 
characteristic Indian colors. Then call their attention to the 
colors in colonial bedspreads and rag cariiels. A (lifferent 
set of colors .seems to be the type. This may arouse (luestions 
as to how the wool is dyed, (luide this interest into an at- 
tem[)l to find some materials in the environment which the 
children can experiment with for dyeing some of their wool. 
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In the fall, walmil bark is a connnonly available malerial. 
1 he bark of red oak and hiekore t;i\es shades of yellow 
and brown. I he IIowct of ^yoldenrod, presstsl, yields a juiee 
which, when nii.Kcd wilh indit;o and ahiin, .nines nreeii. 
Fok(d)erry boiled wilh alum |)rodnees crimson. TIk- jnice 
of the iris petals gives a bright purple. S.issafras bark or 
the root of the barberry will yield \eilow or (Jiange, as will 
the llowers and leaves of balsam. Iron nisi will give a Ian 
color. Other things may be found available for dyeing. 



I'lG 32 Showing;; Mt-lhnJ ml M.ikins; ilii lo iit.h'md iIh- Rii^w m Fij' 30 


Uompare the difficiilly of the'coloni.il and Indian women 
with the present-day methods in si i iiring dye mali'ri.ils. 

The f’ocumliir Ilousaeifc, n Guiile lo Domeslu: Cookery ns 
11 Is Practiced in the Connecliciil Valley, was pnbli-.hed at 
l.)eerfield, Massachusetts, in 180,=;. Tin' following directions 
are takhn from the booklet, pages ,^4 56: 

“ Straw Color. Steel) saffron in an earthen dish and set 
with alum. 

“ Bird of Paradise Color. Sleep the dry outside .skin of 


onions. 
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“ Rose Color. Sleep balsam blossoms in water and 
set with alum. Darken the shade to red with a (lecoction 
of logwood. 

" Madder Red. Dissolv'e three otmees ahtm, one ounce 
cream of tartar. Roil cloth in this two hours, then rinse in 
cold water. Dissolve eight otmees of madder in clear warm 
water. Heat it scalding hot. I’ul in the cloth and keep 
stirring all the time for an hour. Wash in strong suds. It 
makes the color brighter to add to the dye, afli'r the cloth is 
taken out, a pint of clear lime waliT, then return the cloth 
and stir for ten minutes, not boil. 

"Royal Purple. Soak logwood chips until the strength is 
out; then add alum, a teaspoonful lo a (|uarl of the lifiuor. 
If this is not firight enough, use more alum. WhcJi ihi' dye 
is exhausted, it will color a hue lilac. 

“ Brow'll. Boil butternuts. Sel with alum. 

" Black. Boil logwood in linegar in an iron kettle, one 
pound of logwood to a pailful of water. .\dd a litlh' copperas 
to set the color. Some people say logw'ood dye tibvays fades, 
but it is much used.” 

Finding how to recognize wool by the burning test. In 
addition to knowing its length, curl, and wooliness, the 
children can become beltiT aware of its animal characteristics 
by burning. Burn a piece of w'ool as it comes from the lleece 
and a piece of woolen cloth. Then burn some feathiTs. The 
children will quickly recognize that both give off the “ burnt 
feathers ” odor. Burning a yiiece of ('hina silk gives the same 
result. Try some cotton and linen jiieces and note the differ¬ 
ence. The animal products give off a " burnt feather's ” odor. 

Finding how to protect wool from moths. The si udy of the 
woolen fiber should include considering its protection from 
moths.. Find the different ways u.scd lo keep moths off, 
including the use of cedar chests, moth-proof bags, camphor, 




FlC- 33 - Illustrating Different Kinds of Looms and Patterns in Weaving 
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moth balls, pepper, ami tobacco. Find when niolhs are mosi 
active. Teach the recognition of the moth miller. 

Collecting samples of various kinds of woolen fabrics. 
Interest may become such that it will be pn)rilal)le to colh'cl 
salaries irf as many 

- t 


different woolen fab¬ 
rics as possible, ,\l- 
tempt to sort the 
samples according to 
the kind of design. 

Soon plaids, cheeks, 
stripes, mi.xtnres, 
l)lain colors, and di¬ 
agonals will become 
a])|rarent. Let the 
children examine 
these to see if they 
can determine how 
the design is pro¬ 
duced. Raveling the 
edge may be an aid in 
finding thisout. -An' 
any pieces found 
where the design is 
stamped on ? Ex¬ 
amine the Indian 
and colonial textiles 
which have been 
brought in to see how their designs are made. It will be 
found that in almost all cases the design is made in woolen 
cloth by means of some weaving devicts 
Studying the designs made by the Indian woman. When 
examining the design of the Indian blankets, the children's 



Illiibtrahn^ 
tif Design 
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a(/(7i(i(jii u'lll he a(Iracit'd (o the chiimcteristic patterns. 
']'ho same will Le noted on the blankets and pottery. In 
Jennie Hall’s Weavers and Other Workers, i)ag(?'93, is a 
simple account of what some of the more common designs 
may mean. Much of the material in this book will be found 
very helpful throughout this study of wool. 



('oiiriisy Arne man M un urn nj Nmurat HUtoru 


Flo 39 lIo])i Baskets Illustrating; Designs 

Emphasizing the importance of darning holes in knitted 
garments. The study of woolen garments would not be 
complete without taking up again the (juestion of the care 
of knitted garments and learning how to mend a hole so as 
to prevent “ runs.” An old knitted garment of coarse 
texture may be used to examine some runs to see just what 
happe-ns. Reference should be made to the knitting process 
of making loop within loop. This will lielj) the children to 





Coiiiiisi/ Aiiiiflciin M U.st UIII u] .\<iiiinU fUstunj 

Fig 40. New Alexici) Indian I’oUery Illustrating IJcsigns 
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see that the loop must l)e fastened to prevent further “ run¬ 
ning,” even before the hole is darned. 



CourH-:u Amirifiin Musiu/n of A'atiiral llUlory <'ourii -.i/ limruoii Muu urn nj AuiitnU iliAory 


Fk;. 41. Dakota liitUan in Sioux Fn-- 4 ’ Iniliaii Woman of Now 

I ),-p5,s Mt'xico m Aifadic l^n-ss 

Finding what uses were made of skins. 1 he ronsideration 
of Indian proee.sses in making clothing will certainly call 
attention to the Indian moccasin as contrasted with our foot 
coverings. Questions easily will arise as to how they were 





Fig. 43, Indian Costumes Made Ijy Cdiildien of a Third Grade 




Fig. 45. Plain Knitting 
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made. Figure 47 gives a si 
children may find it worth wl 
name for whirh the Indians 
found skins suitable. The 
use of beads in leather work 
proves an interesting feature 
related to the consideration 
of skins. Some accounts of 
Indian methods will give in¬ 
stances of Indian women 



textiles is not so commonly k 
although the process is used muci 
This is the tied-and-dyed process 
silk textile. 


iggestion for a pattern. The 
tile to list all the tises they cati 



I oiirii\u Iminmii \l u-'i m/i nj Xnliiidl lli.lury 

J'jti 4<i Simiix Inih.in Moft.iMiis 


who resort(‘d to chewing 
the skin to soften it into 
a suitable leather. Trav¬ 
elers to .\laska report Es- 
kitno women with teeth 
.sometitties worn to the 
gtttits, due to this way of 
making leather. 

Noting other method5 ^ 
used by the Indian womate| 
in decorating clothing. An¬ 
other method of the Indian 
woman in decorating her 
as her weaving devices, 
to-day in the art crafts, 
of decorating a cotton or 
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A simple urulerslandinj;; of it can l)e secured by dyt'ing a 
textile by this method. Select a piece of white cheesecloth 
orC.hina silk. Hold the cheesecloth by the center. Draw it 
down smooth. About one or two inches down from the 
center wnip the cloth lightly with twine many times tirotmd. 



I'u.. 48. Romovinf^ llic' Fksli from a Skin Preparatory tu Making Leatlier 


A little lower down, wrap again, and repeal widi a third 
wrapping. Wring the cloth out of cold wat('r. Pul in the 
dye bath. After dyeing allow the cloth to dry. Remove 
the strings and straighten the material. A design of ir¬ 
regular concentric circles will be obtained. The children 
will suggest many varieties in design and in the use of two 
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Soineliiiies the Inditui woman made patterns of desired 
shapes liy ninnins; a needle and thread in a rimnini; stitch 
along the line or figure of the intended design. Drawing up 
the diread tight and wrap|)ing it several times before dyeing 
made it possible to get the desired pattern. Another method 
was to wrap strands 
of the thread at 
intervals and then 
dye the thread. 

When woven into 
cloth it made a 
mottled pattern. 

There are exam¬ 
ples in the American 
Museum of Natural 
History of both the 
faliricand the thread 
method of tied-and- 
dyed design as done 
by the American In¬ 
dian woman. 

Finding how the 
Hebrews dressed. 

Bible stories and ac¬ 
companying [)ic- 
tures will suggest 
much about the clothes of the Hebrews. Why was white 
worn so much? What liber was used for making the while 
cloth? ■ Why did they not wear skin garments? What ti.se 
did they make of skins? Where did the Hebrews get dyes 
for such garments as are suggested by Josejih’s coat of many 
colors? What did they wear on tlieirfeet? Why were these 
removed on entering the hotise ? 
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worth of oiir methods through com])arison with the methods 
of other people. 

Desirable outcomes in Grade III. 

1, A rather defmito knowledge of the e.sscnlial eliar- 

aeterihtics of the wool liber. , 

2. An tmdcrstandiiig of how to wash wool and why. 

,V An understanding of the fundamental elements in 
making wool into cloth — rarditig, spinning, and weaving. 

4. A bi’ginning of interest in Indian design, woven and 
d>'ed, with some knowledge of colors used. 
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5. An un(lt*rstan(iii)}j; <il llu* heddK- principle in weaving 

6. The Ix'fjinniiigs of appreciation of handmade (I'x- 
tiles of colonial <ind Indian make. 

7. An interest in tlyes, 

8. Some limited ability to recognize wool by feeling, 
untwisting, breaking, and btirning tests. 

(). An interest in protecting woolen garments from 
moths. 

10. An interest in design in wo(jlen le.sliles. 

11. Information about darning holes in knitted garments. 

CR.tDI! IV 

Finding the characteristics of silk fabrics. The ehildivii 
use silk hair-ribbons and lUM'ktics and know in an indefinitt' 
way that silk rlrt'sst's art' not tvorn for all oei'asions. Soint' 
knowletlge as to the' reasons lor ihis in.iy bt' had. A litih' 
ron.sitloration of prices of silk fabrics may be worth while. 
Collect samples and itrirt's and eomptiri' with satnples of 
cotton and woolen fabrics. Tht' tliriieiillv of kt'cping ch'an 
will bt' apixirt'til. Many ehililreti know dial silk tlresses 
may tie dry-cleaned anti tliat an oecasional silk fabric is 
known as tub silk. .\tl\ertisenienls of laiintlry preparatitins 
suitable for silks may be faniilitir. iM.ikt' esiiniates of the 
niimlier of limt's a cotton dress may be w.ishetl before it is 
worn out. h'inil liow many limt's a silk ilress inav fit' cleaned. 
Such siiminingof ax ailabk't'xperii'nt i'about silk will Ic'ad the 
children to realize its relative tlt'lie.ii'y. 

Studying the processes involved in producing silk fabrics. 
One may lie able (o secure cocotuis from a silk inaniifactnrer. 
If ihcst'hool is situated whert' it is |iossible, it woiiltl lie lieller 
to get some worms that are n'tiiiy to s|)in ihi'ir cticoons. 
A still better metliod would be to write T. Kelelu'r, 
662 Massachusetts Avenue, N. It., Washington, 1 .). C., for a 
small quantity of silkworm eggs in tiie s|)ring when the 
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nniiliorry tri'c is If tho imilberry is larking, the 

loaves of the Osaye oranye may Ix' suljstitiited. Lettuce 
may be us.ed in the early stages of the worm’s development. 
Place the et;i;s in a temperature of 55° Imlirenheit. From the 
fourth day on, gradually increase the temperature to 73“. 
Hatching will (x'cur in about ten days. Place the young 
worms in trays in a room kept at the hatching U'mperature. 
I^lace near them the mulberry leaves corresponding in age 
to the age of the worms. This correspondence in age should 
be continued in feeding. Be careful not to feed damp 
leaves. About li\ eorsi\ days after hatching, the worm stops 
eating and becomes restless until it linds a coiuenieut place 
to attach, where it molts. Then it resumes eating, d'he 
second molting is four days later; the third, tour or five days 
later ; and the fourth, five to seven d.iys after this. Then in 
from seven to twelve more da\'s it begins to spin its cocoon, 
d'lus latter |irocess rciiuires about si'venty-two hours. 

Find out how the Chiuese raise silkworms. Perhaps 
some silk factories will send exhibits showing the stages in 
the ]ir(X'ess of producing silk. These will suggest to the 
children that they try to get the silk from the cix-oon and 
make it into a thread. 

Sav'c some of the cocoons in order that the bulterllies may 
later come out and lay eggs, thus completing the cycle. Put 
the remaining r(X'oons into boiling water. After they have 
soaked a short time to soften the gums, use crix'het hooks in 
teasing them until the end of the fiber is found. Give each 
cocoon, so teasixl out, to a child who is to endeavor to pull 
out the liber. This will (|uickly teach the delicacy of'the silk 
fiber. As the fibers are drawn out several itu lies, a I'ecl will 
be needed. Attach a bent wire to one end of a spixil to serve 
as a crank. Put the spool on another wire as an axle. Wind 
four libers at a time on the spool, twisting them as they are 
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wound. Do this for several sets of four lilxM-s. Then reel 
four sets of four on one reel, thus luakijis; a sixteen-filier 
thread, ('onibiniiit; attain w ill make a sixty-four-liher thread. 

One group of ehildren went farllu'r, iiuprot ising a small 
loom by nailing a fine-toothed eomb at each end of a hloek 
of wood so that the teeth extended above the wood. Thi'it 
they siretehed some of their silk threail baek and forth 
across the teeth for warp threads and earefully wove in the 
remainder of their thread, thus produeinga sm.tll pieeeof silk 
fabric, all their own work. Of course ;,iich a task is very fine 
and only a little shotild be done at a lime, lest it be too great 
an eyi' strain. 

Finding out how silk may be loaded. Gel a sample of 
undved ('hines(' silk and a jilece of chetip laffel.i ribbon. 
Hold a lighted malch to Ihi' ('hinese silk ,ind node i‘ ihe (lame 
with whieh it burns. Noliee whal is lefl only a crusty 
substance .somewhat like Ihe burned he.id of ,i m.ilcii. Try 
the cheap talfelti ribbon. If ti \ c'ry poor i|uality, it will not 

fltime at .all--only smolder. Noli' whal is left.a 

charred “ wire-screen ” piece, sometinies e\'en showing tint 
mesh of the te.xiile. The explan,ition is inleresling. In 
experimenting with ilyes it will be recalled ih.il still is used 
to .set lh(' color. This sail is Ihe s.ih nf a niel.ll - sodium. 
Sidt of tin is often used b\ men \\ ho iK e fabi ics. When salt 
is |)Ut into a bath for dyeing silk, Ihe liber h;is a wonderful 
affinity for the salt. If enough sail i-. u.sed, Ihe silk fiber 
will lake up .so much ihtil it is loaded with the metal. Notice 
how stiff cheap laffelas are. 'I'his will explain why there is 
no flame seen when loaded silk is burned. 

merchant said, “ No, we doii’l carry laffeta .silk slips. 
They wear out too soon.” See if the children can explain 
why. See if they can suggest why one so often hetirs of silk 
sales. 
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If a piece of stiff taffeta is burned in an inclosed vessel so 
that no (lust or asli or wind can interfere, some interesting 

Results may he found. The 
n'sidue looks, if not crushed 
by careless handling, (|uite 
like a fme-meshed wire 
scrc('n. Weighing before 
and after burning shows 
that some relatix'cly high- 
(tiT’ed taffeta is forty per 
( ('III loaded. 

Looking at a silk fiber 
under the microscope. 
Borrow a compound micro- 
.scope tuid place a silk liber 
fiTsh from a cocoon under 
the field of r'ision. Do not be misled if you chance to see 
a massof gttmmy subslan''e. 

The fiber will look some¬ 
what like this. The dim 
partition down the middle 
is due to the fact ihtil the 
fiber is secreted by two 
glands in the worm's bod5'. 

The two secretions unite 
before coming to the sur¬ 
face as a single liber. 

Comparing cotton, wool, 
silk, and flax under the 
microscope. Some one will Fw sj .t Went FiIict.-o u Looks un- 
suggest looking at the <Ur the Mu-rosepo 

other fibers while they htive the microscope. Ifsc libers in 
native condition lest adulteration so change the fibers as 
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to give one a wrong notion. The illustrations show what 
yoti shoulfl sec. 'I'he children may have seen the wool liher 

® in the third grade. 

See if any of the children 
can rec.ill how wool should 
he washed. Wh.it do they 
think felting is? Why do 
mneh-rnhhed h.ihy-llannel 
petticoats become stiff? 
Boiling the wool weakens 
the structure' of tlu* joints 
of the wool so that they 
tend to “ telescope" more. 
This ex[)lains why woolens 
Fu, 5,1 AC..UO,. F.Ih'I ... 11 l.n„l« How, then, should 

iinclcr Ihs Micrnsoiijc ir s ii 

^\<)()l(‘ns 1 k‘ cared lor i ! low 

should soap be applied? Is the |)limger washing-machine 


should soap be applied? Is the |)limger washing-machine 
good for woolens? 

From what the micro- /‘'''x t 
scope shows, can the chil- / ft»' \ \ 

dren sec why the cotton / ll ■: \ 

fiber is curly? Why not / \ 

use the milkwei'd fiber? It / 13 — 1 

is as long as the cotton fiber I F i I 

and beautifully glossy, ('an \ n j / 

any one suggest how the \ ir j 

cotton fiber is mercerized? \ In ^ / 

Consult an encyclopedia or 
a book ‘on textiles. What 

docs the twist to the fiber st- A FUx Fiburas it un- 
, .,1 .. s n'l <lcr Llic MK'rnso.pL- 

have to do with it? 1 he 

steps in mercerization include, first, the process of singeing 
the cotton fabric by running it through electrically charged 
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rollers to n-nio\’e the fuzzy enils (hat slii'k out. Then the 
fabric is carrietl by rollers into a water bath to [)ut out 
chance sparks. Lroni here it is carried by rollers into a bath 
of either caustic soda or caustic potash. 'I'liis softens the 
struclitre of the cotton liber and tends to straii;hten it, at 
the .same lime addiny luster. l‘’rom the alkaline bath it tjoes 
into a solution conlaininj; sulphuric acid to neutralize the 
alkali. 'I'lien it is rolled into rinse baths and passed ihroiiyh 
mangles, comin.n from lhe.se a shimmering textile. Will the 
shimmer (.li,sai)i)ear with washing ? Conii)are such cloth with 
that which is made glossy by subjecting to pressure which 
irons it smooth. Will it lo.st' its gloss? See if the children 
can get .samples of shinuuering cloth w hich seem to be mer¬ 
cerized cotton. Wash them to se(' w hich is truK’ mercerized. 
Which should be the more e.\p('nsive Which is? 

What function do \’ou think the “ joints ” or knots in the' 
flax fiber i)erform in making a fabric ? Can you suggest why 
flax fibers do not need to be twisted so hard? 

Learning to distinguish the animal from the vegetable 
fibers, linn I some wool. Ihirn some silk. L there anj’n‘- 
semblance? ISurn some feathers and note the odor. Not(^ 
the tendencN'of burning wool and silk to form a crust. Burn 
the end of a piece of cotton twine. Burn the ends of flax 
libers and liiien threads. Note the odor. Note the stubby 
ends. Burn the ends of an old straw broom. Note the 
same stubby appearance. Sumnmrize what yon have found 
out by ihc'se tests. 

If one burns a piece f)f cloth to see if it is all wool, will ho 
get the answer ? 1 low much will the lest tell? 

Finding out how the American colonists provided clothing 
for themselves. When the children are studying the history 
of colonial life, it is a good time to consider colonial househf)ld 
industries. We live in an age of factories, but the essential 
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processes are the same as were used in making tilings liy hand. 
To study (he hand jjroee.ss helps in studying the more com¬ 
plicated machine jirocess. The things the ladonists did in 
providing clothing, liy com|)ariso]i, gi\'e a basis of under¬ 
standing how we should meet our problems. 

They made use of .skins for clothing. 'I'he stories of colonial 
lifcwhich the children will be re.iding will make quite familiar 
to theJii the frontiersman, dressed in his leather hunting- 
shirt, Inickskin trousers, and cooiiskin c.ip. 'I'he children 
will be interested in linding how le.ilher is made. 

Finding what leather is. In Gr.ide 1 1 was suggested a way 
of drying and s.ilting a skin to pn'serM' it and make it usable. 
A skin so treated beconu s known as /uard leather. In (irade 
HI, it wtis suggested that the ehildren find out about the 
Indians'use of skins, fn the work in geography in Grade IV, 
much attenti<in is giwn to tr,icing pnxhtcts, f.nniliar to thi- 
child, to their sources, while the work in industrial arts may 
well gi\'e an acquaintance with the processes of making the 
manufacturi'd articles. '[ liiis, how people li\'(‘ and what 
jteople do are (dosely tied with the process's of supplying our 
needs. 

In this grade the .supplying of shoes m.ikes a good unit of 
study. I racing the shoes to the lactory le.uls to the (|uestion 
of the source of the leather w hich is ii.sod. 'I'his calls for some 
understanding of what shoe leather i- and how it differs from 
the tawed leather already studied. To inaki' tanned letither 
re(|uires the use of tannin. 'I'he jirocess may be carried out 
in varying degrees of com|)le.\it\'. \ \'ery simjile method is 
possible in an ordinary school situation. 'I'his produces a 
leather ajtpro.ximating the (|ualities of leather as children 
know' it. 

'I'he obJerti\es in tanning are to give strength and dura¬ 
bility, to make the skin impervious to water, and to krt’p the 
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.skin from decayint;. Srciirea piccr of rowhidc. Wash and 
soak in «’atcr to cleanse. Place in lime water and allow it to 
remain for a week. I^emove anrl rinse. The hai'rs will be 
found to be loosened so that they can be pulled out. Scrape 
off all i)ieccs of tlesh and loose membrane. Wash in a bath of 
boric acid to neutralize the lime, or wash freely in soft water. 
Pre|)arc the tannin bath by bruisiny and crushing oak bark 
and letiching it by pouring boiling water over it. Put the 
skin in this li(|uor when cooled — .a weak solution at first, 
which is gradually increased in strength. Keep the skin in 
this for a week. Dry and curry, or soften, by rubbing. A 
siiudi amount of fat may be rubbed in to aid in softening. 

Collecting samples of different kinds of leather. The 
children will liy this time have become interested in reading 
in books of reference tibout different kinds of leather pro¬ 
cesses and will probably bring in samples of different kinds of 
leather. Compaie the kinds of leather found in shoes, gloves, 
footb.alls, harness, hand bags, suitcases, and other objects 
made of leather. Pind as many as possible of the uses made 
of leather at the present time. An interesting summary of 
the results can be made in chart form, including the sam¬ 
ples collected and illustrations of processes. Sometimes the 
manufacturers of leather goods will be glad to assist in this 
by sending the children samples. Boot and shoe hou.scs at 
times have been known to send samples illustrating the stejts 
in making shoes. Consult the World Almanac to secure 
data for charting the facts about the leather industries, the 
uses of leather, the countries producing skins, the countries 
manufacturing leather and leather goods and leathe.' substi¬ 
tutes, the relative importance of the United States in these 
industries, and kindred details. 

An interesting outgrowth of this may be the collection of 
pictures, descriptions, and samples of shoes of various nations. 
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'I'lie study of skins should include the use of skins for 
water liottles, mentioned on jiage 305, and the making of 
|)arehment for writing material, mentioned on page 365. 

Finding out how colonial mothers spun their thread for 
cloth. Alice Morse Itarle’s hooks gi\e very interesting 

data upon spinning 
and c)tlK'r household 
industries, (lather 
pictures of the dif¬ 
ferent kinds of spin¬ 
ning wheels that 
have been used. 
I'hey arc of two 
general ty|ics. The 
flax wheel was a 
low wheel at which 
grandmother could 
sit and spin because 
it was easily run by 
treadling. Sherotild 
sit in a warm corner 
by the fireplace and 
spin for a long time 
without becoming 
too tired. This 
wheel is charactcr- 

Kio. 50. The Flax .Spiniiiiiji Wliecl v/.i'd by the distaff 

standing out in 
front, arotind which was loosely twisted the flax filler which 
other members of the family had prepared. She could spin 
wool on this wheel also. Often she could be seen spinning 
with a chair piled high with the snowy slivers made by 
hands skillful in using the cards. See page 139. 
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The wool wheel was a tall, three-lcHj^ed, awkward thiriH, 
very much in the way exceirt \\ hen in use. To sjiin on this 
wheel ayounj^, aetive ,nirl was needeil. She placed the chair, 
piled high with the slivers, near the spindle head of the wheel. 
Picking u|) one slivc'r in her left hand and holding the end of 
the yarn on the spindle in the right Ii.ukI, hy a deft twist of 
her lingers sheatta<'hed the {'ltd of thesli\'er to thei'iid of the 
yarn. 'I'hen with 
her right hand she 
gave the wheel a 
whirl, at the same 
time stepping back¬ 
ward to St retell the 
sli\'er as it twisted. 

When she had gone 
back as far as de- 
sin'd shewhirh'd tlii‘ 
wheel in the oppo¬ 
site direction, thus 
winding the yarn 
jtist made upon the 

spindle. Soni e ^ 

I'lG I lu- SpiiiDiny Wlkil 

women were M'ry 

skillful, being able to stretch the sliier and siiin it into a 
longer thread than others. .Alice .Motse Earle' tells of one 
iMistre.ss Mary Prigge who spun a p-ntud of wool into fifty 
hanks of eighty-four thotisand yards - - nearly forty-eight 
miles. Btiy a skein of yarn. Weigh it. Mc'asure its length, 
('alctilatt' on it litisis of its weight and length how far a pound 
of it wotild reach. 

" Ordinarily it was a good day’s work for a (|uick active 
spinner to spin six skeins of yarn a day. It was estimated 

' Earle, Alice Morse.—//nm;’ Lif(’ in Colodiil Days, jt 102 Maeiiiillan. 
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that to do that with her (|ui('k backward and forward steps 
she walked oxer twenty miles a day.” ' 

It is very ('X'ident that a tjood si)inner would have her 
slivers the .same size and would try to stretch them the .same 
amount to insuri; y.irn of a uniform size. In this way she 
would tend to fall into a rhythm in her work. Read these 
lines and see if the children can catch the rhythm of the 
movements made by this spinner: 

A while pine lloor .iml a lew ceiled mom, 

A wheel .uul a reel and .1 yreal brown loom. 

The windows are out .ind the world is in bloom — 

A irair of ‘‘swifts” in the ef)rner, whert* 

The grandmother sat in her riish-wnjuglit chair, 

And pulled at the disbaff's tangled h.iir; 

And sang to herself .is she spun the town 
Whili' “ (he little wheel” r.in as soft and low 
As muffled brooks where the grasses grow 
And lie one way with the water's How. 

The “great wheel” rigged in its h.irness st.inds — 

A threedegged thing with its spindle .ind b.mds, -- 
Atid the slender spokes, like the willow w.inds 
Th.it spring so thick in the low, wet kinds. 

Turn dense .it the touch of a woman's hands. 

As the wheel whirls swift, how rank they grow! 

But how sparse ,ind thin when the wdieel rims slow 
I'orward and b.ickw.ird, and to and fro! 

There’s .1 heap of rolls like clouds in curl. 

And a brightd'.iced, springy, barefoot girl. 

She' gixa's a touch and .1 carek'ss whirl, 

> Eurle, Alice Morse - Iliiiih- Life ill Culniiml Days, |j 198. Miicmilllin. 
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She holds the roll in hor slia|H‘ly h.uul 

Thai the sun has kissed and ilu- wind ha-' fanned, 

And its inal(‘ obeys (he wln'cl’s coniinand. 

There must be wings on Ina' rosy heel ' 
d'hore nuisl be be(‘^ in (lie spindled strel! 

A (liousand spokes in the diz/>' wheel! 

It is one, two, (hree -- (he roll is e.iuglu ; 

’Tis a barkward step and the thread is (aut, 

A hurry of wlu'el and (he roll is waoiighl ! 

’ I'is one. two, (hree. .tnd (he yarn runs on, 

And till' spindle shape's like a while-pine cone, 

As eve'll and siill .is sonu-lhing grown. 

d’he bare'loot ni.iide'ii tollows (he ihre-.d 
Like somebody eMiigiil .iiid lelhe'i'ed and led 
Up to the Ini/./, of tlu' InisN lie-ad. 

With b.U'kw.ird swe-e-p and willowy bend 
Monan'h would borrow if iiLiide ii eoiild lend, 

She draws out (he ihre.id to (he while' wool’s e'lid. 

With her one, Iwo, three, the' whec'l be-side. 

And the three, two, one' of hea bae kwan! glide, 

So to and frei, in her ealieo priile 

Till the liees eame home' .iiid (he- d,i\ time elied !” ' 

Listen to the Xdetrola Re'conls No. b|()2i aiul No. 18598 
and deeidc which of these; two spinning songs repre'senls 
the little flax wheel and which the big wool w’heel. 

Making a collection of pictures, poems, stories, and songs 
about spinning and weaving, laicotiragt' the (diildren to 
look through books of poetry, song, and story and s(‘e how 

'Anon. — “'rhe Spinning Wind,” in Hry.int, \V (' -Family Library oj 
Poetry and Son^, Holiday EdiLuni, p 4ns 
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many selcriions ran Ik' found about spinning. Let them 
collect all the pictures they can of scenes in which there 

are spinning wheels 
or looms. 

r There may be in 
the community a 
womati who will spin 
for the children. If 
s<i, the chilfireii can 
well afford the time 
it will take to go 
to .see the pnjcess. 

Examining a colo¬ 
nial loom. By this 
time enough of the 
wea\ing problems 
will have lieen met 
to make a colonial 
loom meaningful. 
Take the class to 
see sitch a loom in 
use, if possible. 
Note the beams 
upon which the long 

Fig. sa. The Reel f.,r W.n.huK ,he Yarn fro,.. 

the Spinillfs into Skeins WTtippcd. SeC II tllG 

children can identify 
the hcddle device used. Show how the treadles manipulate 
the heddles. Note the batten and its work. See what is 
used to keep the edge straight instead of the wires used in 



Fig. 58. The Reel fur Winilinj.: the Y;irn from 
the Spiniiles into Skeins 


making the community rug. 

Finding out how grandmother dyed her clothes. Recall 
the work done in stttdying dyes in the third grade. While 
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considering the household industries of colonial days, a 
little attention should be given (o the problems of dyeing 
rags. Look in such books as C'alvc'rt Hail’.s Ihindwoven 
Coverlets or Alice Morse Earle’.s Home Life in Colonial 


Days to find what 
materials were used 
for dyes. Ask some 
of the old people in 
the community 
what they were told 
about vegetable 
dyes. Consult the 
encyclopedia for 
suggestions. See 
also page 149 of this 
book, about mate¬ 
rials that can be 
tised. Prepare some 
rags for weaving, 
dyeing them the de¬ 
sired colors, using 
the vegetable dyes 
[trocured or pre¬ 
pared dyes. What 
are the advantages 
in using commercial 



dyes? Can you think of any reason why one might use 


vegetable dyes to-day? How do you “ set " the color so 
that it will not fade? 


Making a rag rug. A loom can be made after the plan 
shown in Fig. 24, except of larger dimensions, [) 1 ,icing it on 
legs as in Fig. 62. To keep the edges of the rug straight, long 
stiff wires can be placed through eyelets so that they mark 
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the edges of tlie riig. lii weaving, tlie woof, or weft, thread 
passes around tlie rod eaeh time, Ry attaching the rods 
through eyelets, one can renio\ e them as the rug is finished. 



Broomsticks or “ dowel ” rods an inch or more in 'diameter 
should be used for the beams to hold the warp. 

The rugs can be woven by the children, working at 
odd moments, using the rags dyed in i-xperimenting with 
dyes. 
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l‘i(. <)i A ('o1i.iii.l1 Loom 


Note how I his loom in Fii^. 62 npi.i oximatcs ihc essentials 
of grandmollier's loom, 

Findihg out the characteristics of Greek clothing. Find 
Greek myths and stories which eonlain references to the 
clothing of the people and to the |)roeesses which were used 
in making the garments, such as (he story of I’enelope’s 
weaving. Read and compare these various accottnts and 
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thus find out the kinds of garments worn. Collect copies of 
pictures about the Greeks and i)ieturcs of Greek statuary. 
Compare the clothing in these with the clothing described 
in the stories. What do you think were the occupations of 
people so dressed ? Who did the work needed to provide 



Fi(.. ()2. A Loom for Weaving Rugs, Made in School 


the necessities of life ? How were they dressed ? What do 
the clothes in the picture of Alma-Tadema, entitled “A 
Reading from Homer," tell you about the three people in 
the picture ? 

A study of Greek clothing will be needed in making 
costumes for dramatizing Greek stories from history or 
literature. What are the outstanding characteristics of 
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Greek garments? lixamining pictures leads one lo note the 
flowing lines and moderate curces. The lark of stiffness 
either in material or line suggests freedom, airiness, joy, life. 
1 he fullness of the garments likewise indicates freedom and 
plenty. The evident limitation in decorative elements 



Fl(.. 63. .1 Rug Loom 

Note the shutLlc being pul through tlie shed. 


suggests that to the Greeks simplicity was an element of 
beauty.’ Note the subordination of such decorative elements 
as are used. 

Finding the characteristics of Roman clothing. Make a 
similar study of the clothing of the Romans to find the 
characteristic types. What was the significance of the 
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toga? What was tlu^ ('osliime of I ho Roman soldier? Can 
you find anything altout the Roman stripe? 

Finding out about rubber as used in clothing. A list of the 
uses of rubber in elothiiig and aceessories will include rubbers, 
overshoes, hoots, coals, hals, bathing caps, rubber glov'es, 
elastic garters, suspenders, arm bands, and rubber combs. 
The particular values of rubber for these uses should be noted, 
as protection from rain and snow provided by coals, hats, 
and shoes, the fle.Kiliilily of elastic garters and sus[)endcrs, the 
prevention of slipping by ruLiljer shoes and heels, and the 
prevention of bodily shocks in walking by rubber heels. 

While .studying rubber for these purposes, one may also 
note other uses of ruljber, to indicate how extensively rubber 
enters into pres('nt-day life. Examples found will include 
rubber tires, rublier hose, hot-wafer hags and ice bags, 
erasers, rubber bands, toy balloons, rubber roofing, rubber 
sheeting, and, in its hard form called vulcanite, rubber combs, 
fountain-pen barrels, ])honograi)h records, pipe stems, 
and various other products. Find from a textbook in 
gcograjihy where rubber is produced and from where the 
United States gets most of its rubber. Read an account of 
work on a rubber plantation. Write to some rubber company 
for information about the production of rubber. 

On his second voyage of discovery to .America, Columbus 
found that the Indians had large black balls w'hich bounded 
high in the air. For a long time, the only use made of this 
substance by Kuropeans was that of rubbing out pencil 
marks. It was therefore called rubber, and because it was 
first found by the Indians it was,also called Indians”rubber, 
and later, India rubber. Spanish explorers iu .Mexico found 
the natives making shoes of rubber. By smearing the rub¬ 
ber gum over their canvas coats, the Spaniards found that 
these coats shed water. 




Fig. 64. Costumes Made by Fourth-Grade Children for a Greek Dramatization 
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About 1823, Macintosh, a Scotchman of Glasgow, used 
rubber for making waterproof coats. He was, not very 
successful, as tlie rubber nielled wlien it bc'came very warm, 
or became hard and cracked when it got cold. However, 
his name is still used for certain kinds of rubberized coats 
which we know as mackintoshes. 

Charles Goodyear of New York State finally found out 
howto treat rubber with sulphur so that it would neither melt 
nor break with changes of temperature, anil so made itossible 
the many uses which we liax e for rubber to-day. This ])roccss, 
invented by Goodyear in 1839, is called vulcanizing. He 
experimented for ten years before he succeeded in finding a 
way to make rubber in the form in which we know it as a 
finished product. 

Desirable outcomes in Grade IV. h'rom this work the 
teacher should expect: 

1. A knowledge of some of the uses made of skins hy the 
colonists. 

2. A rather definite notion of what leather is. 

3. A knowledge of the varieties of leather and some no¬ 
tion of the various animals whose skins are used in making 
leather. 

4. Some notion of the importance of the leather industry 
and the countries which lead in its production. 

5. An understanding of the spinning process and ability 
to distinguish the wool wheel from the flax wheel. 

6. Some apiireciation of the rhythm of hand spinning. 

7. More interest in the dyes of to-day as compared with 
the dyes of coloiual and ])ioneer days. 

8. An understanding of the essentials in a colonial loom. 

9. A clear idea of the silk processes. 

10. An interest in the life cycle of an insect. 

It. Knowledge of the microscopic structure of the four 
fibers and the implications for the various fidirics. 
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12. Some aliilily to jnclgc valuer of fabrics in terms of 
work (lone in making them. 

13. •Retter ability in discriminating the four fibers and 
their fabrics, 

14. Knowledge of the uses of rubber and of what rubber 
is. 

GRADE V 

The geography of (he liflli grade usually includes a rather 
intensifc study of (he t ttriotis regions of (he United States, 
emphasizing the activ ities of the people as related to the 
conditions set by the geogra[)hic controls of these regions. 
A sttidy of what peo|,)le do is ipiite iirominently a study of the 
industries. Here (he work in geography connects very 
closely with the work in industrial arts. In this grade par¬ 
ticularly do the two mei't. Many of the regions cannot be 
fully appreciated without the contribution of industrial arts. 
In many cases (he answers to the (|U('stioii.s raiseti are as much 
geography as industrial arts often both. It is not im¬ 
portant in which subject (he work isdone, btit it is important 
that the wtirk be done. In this iiarticular unit some things 
are suggested which are in part geograiihy. 

Finding the importance of the wool industries. The 
sheep ranch life is a ])roniinent element in studying cer¬ 
tain sections of the western states. Find out the details 
of the methods of caring for the sheep and conducting the 
shcej) shearing. Read Chapter of Helen Hunt Jackson’s 
Ramona. Compare with the methods of producing wool in 
colonial days and in Bible times. Notice the loss of 
personal interest once taken in shee)r. 

Follow the wool from the ranch to the store through the 
factory. Read From Wool to Cloth, sent upon reciuest by the 
American Woolen ('omi)any, Boston, Massachusetts. Com¬ 
pare these processes with the hand processes of colonial days. 
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From the World Almanac, or a similar publication, get 
data as to the amount of wool produced by the various 
countries. Make graphs showing the.se amounts relatively. 
Do this for 1913, 1918, and 1923. Note the efifects of the 
war 11)3011 wool iiroduction. Fintl the |)rices of woolen prod¬ 
ucts for the.se years and com|)are w'ith the amounts of 
production. I'diid the total iirofluction last year by all 
countries. Find how many ])ounds each |)erson would 
receive as his share if it were distributed e(|ually among all 
j 3 CO))les ; among (he |)eoi)les having winters cold enough to 
need wool. From what countrii-s docs the United States 
receive wool ? 

Finding the importance of the cotton industries. Write 
the children of a fifth grade in the cott< 3 n growing section of 
the United States and ask for an exchange of materials and 
descri[)tions, the children of this school describing and il¬ 
lustrating a local industry and the children of the cotton 
states sending information and illustrative material relative 
to the cotton industry. Make a collection of jiictures rel¬ 
ative to cotton. Chart and gra|)h the data relative to the 
important cotton states and countries. Secure a jiound c)f 
cotton in the boll. Dix iding it .among some of the children, 
have them see how long it will take to remoxe the sei'ds. 
Com|3are with statenu-nts in histories regarding methods 
used before the invention of the cotton gin. See [lage 130. 

Send to .some textile mills for advertising materials and 
samiiles of the various stages of the material in s| 3 inning. 
Compare with the hand processes of making thread. Trace 
the cotton from the field through the mill to the store where 
it is sold as a fabric or garment. Weigh aquantity of bleached 
muslin and find its selling price. Find the price the planter 
receives for the cotton. Find how much is added for factory 
work, middle men, selling, and profits. An exhibit of cotton 
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from field to finislied profliicts may be borrowed for one week 
from the \Vamsulta Mills, New Ik-dford, Massaeluisetts. 

Trace the history of attempts to devise a machine to gin 
cotton. Explain the significance of Eli Whitney’s invention. 
Find out what is being done to |)erfec| a cotton-picking 
machine. 

Make a list of all the things the children can mention 
made from th(' cotton ])lant. Consult government publi¬ 
cations. 

Finding out the prominence of the flax industries in the 
United States. From data .available in geographies and the 
W'orld .Almanac find the production in the [anted Slates 
of flax for liber and of llax for seeil and oil. Compare the.se 
figures with the corresponding ])roduction in other countries. 
What are the linen-producing countries? 

Find out where hemp is produced. Read the deseription 
of hemi) fields in James l.ane Allen’s The Rcigii of Law. 
\Vhat other textile fibers are somewhat like flax and 
hemp ? 

Finding the prominence of silk growing and manufacture 
in the United States. Calher data on silk production in the 
United Stales. F'ind how much silk is imported raw and 
manufactured. Consult government publications to find 
out what h.'is been learned relali\ e to producing silk in the 
United States. W’hat conditions are essential to success 
in this occupation ? 

Explaining the location of our textile cities. Make a list 
of all the prominent textile factory cities in the United States. 
Have the children write to some of the commerc'ial clubs 
in these cities and see if they will .send them advertising 
materials which include an account of the beginnings and 
growth of the textile industries. I'rom these sources and 
industrial histories exiilain the causes which located the 
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textile cities. Many of these eities arc remote from the 
raw materials. 

Finding out what the lives of textile workers are in textile 
towns. Gather such information as you can about the lives 
of textile workers, the number of women employed, tiu' age at 
which a child can be employed, the hours of w^ork, etc. Con¬ 



sult recent magazine articles by means of the Readers' 
Guide, which is usually to be found in the city library. 

Considering values relative to the production of textile 
design. The accounts of factory proces.scs wall make some 
mention of the ways in which textiles are designed. Make a 
collection of textiles variously designed and cla.ssify them. 
There will be many wdth woven designs — stripes, checks, 
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plaids, diagonals. Many will bn found with printed de¬ 
signs. These are made l)y using a chemical to take out the 
color, thus leaving a white design. Find out how this is 
done. Comitare blue and white calico with blue and white 
gingham in price and durability. lUxplain. Wash the two 
quite vigorously and see if any differences ap|X‘ar. Holes 



Fig. 66. Children Working in a Textile Mill 

appear in blue and white print gtxxls sometimes where 
the white is, because of failure to remove all of the chem¬ 
icals used in printing the design. 

Find -the prices of fabrics having an embroidery design. 
Explain the reasons for such prices. 

Block-printing a textile. Connected with the study of 
textile design and with the block-printing in bookbinding 
it may be well to take time to make a design, cut the lino- 





Fig. 67. Illustrating \'arious Types of Textile Ui 
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Irani block, ami prim tlic design u|ion some cnrhiins, scarf, 
or other textile in which the chiklren are interested. Sec 
block-printing, page 407. 

Studying the batik process. In the stores one often finds 
very expensive textiles .sold under the name of batik work. 
What makes them so expensive? A little insight into the 
process will help in judging \-alues in this material. The 
[irocess follows the .same princiiile as the tied-and-dyed 
work of the third grade. It consists of dyeing the fabric 
with part protected — in this case by wax. The wax is later 
removcfl by ironing between blotters. .'\ little exiierimenta- 
tion in this process is justifiable if it heliis to clarify ideas 
about textile fabrics. 'Fhe history of batik work will be 
found of interest us an illustration of an old craft recently 
popularized in this country. 

Desirable outcomes in Grade V. From this work the 
teacher should expect : 

1. Some apiireci.ilioM of the wool production of the world. 

2. Some nolion of the available supply. 

3. Some jiidgnu'iil of relative values of wool and cotton. 

4. Some apprecituion of the eeonomir v.iluc of the in¬ 
vention of the cotton gin. 

5. Some understanding of the f.mses le.ading to the build¬ 
ing up of an industrial city. 

6. Some knowledge of the condition of the workers in 
textile mills. 

7. Some judgtneiU of qutililyof textiles, due to the method 
of designing used. 

f 4 Some appreeitilioii of good design. 

9. Recognition and appreciation of block-printed textiles 
and of batik work. 
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GRADE VI 

Getting an understanding of the dyeing industries. 

Summarize the work on dyeing in the previous grafles. 



Fiti 6S. Umu^ .1 Scutcii U) Ripple (be FKtx 


Through encyclopedias and other references find out what 
commercial dyes are. Find out all you can aboiil coal-lar 
dyes. Consult a druggist for such informal ion as he ran 
give. During the war there was great difficiilly because of 
the lack of German dyes. Consult the data in the World 
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Almanac as to our im[)orlation of dyes for the years from 
1910 to the iircsent. Make a curve grapli showing the 
varying amounts imported. Are we again importing Ger¬ 
man dyes ? From government puhlications and the Readers’ 
Guide secure references giving information as to the status 
of American dye manufactories. Ccni- 
sult a dry-goods merchant ahout tlic 
difficulty of procuring te.vtiles with 
fast colors. 

Learning how flax fiber is produced 
for spinning. Buy some lla.xseed. 

Plant it in the school gtirden. When 
it is in full blossom, pull it. It can be 
laid in rows in the garden and left fur 
about three weeks to ret, or rot; or it 
may be taken in and iilaced in stagnant 
water for the renting process. When 
this i)rocess is completed, hang the (l.ix 
up to dry. When it is dry, riitjele it - 
thus removing le;i\ es and blossoms. A 
sculch was sometimes used for this. It 
can be cut from a board into the shape, 
of a mitten. Drawing the flax down Fk; 5q A Comb, Some- 
over the edge between the thumb and times Used mPrepar- 
fingers of the .scutch removes the leav es 
and seeds. The ne.xt process is breaking. A break is made 
of wood somewhat like an accordion-[)leating iron of two 
blades hinged together. The dry flax stalks arc laid cross¬ 
wise between the blades and broken by bringing the upper 
blade down upon the lower. This is repeated until the 
entire stalk is broken. The next step is hackling, remov¬ 
ing the pith and the woody parts from the fiber. The 
sharpened spikes of the hackle are close enough together 





Fig. 70. Showing Se\-eral Ways of Spinning a Thread 
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to serve as teeth. Drawing the liroken stalks over these 
spikes cleans the fiber of all wooily nuittcr. It is now ready 



Fig. 71. Usu)j.j a Break 


to spin. If there is some woman in the community who 
can spin, take the ilax to her and watch her spin it. If 
yon are successful in this, try weaving a small piece of cloth 
for a doily. 




Fig. 72. A Summary of Processes of Preparing Flax and Wool for Spinning 
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Summarizing the ways of distinguishing the four fibers. 
Review all the different tests learned in the previous grades, 
feeling, untwisting, breaking, burning, and microscopic. 
There arc a few other tests which will be helpful in dis¬ 
criminating where the 
ordinary tests are inade¬ 
quate. There is the oil 
test, which has been 
recognized as an e.xcel- 
Icnt lest for discrimi¬ 
nating cotton and linen. 

Let the children try 
putting a dro]) of oil on 
each of several pieces 
of cotton and of linen. 

Some of the more recent 
ways of manufacturing 
cotton to look like linen 
arc such that the oil test 
is not sure. 

Chemical tests are 
much moie certain but 
are not safe for the chil¬ 
dren to make. 'I'hey can 
be shown by the teacher. 

Perhaps the two best 
to u.se are the sul¬ 
phuric acid and caustic 
soda tests. Place samples of ihe four malerials in a dish 
containing sulphuric acid so that a pari of each material lies 
in the acid. Place in the dish also a piece of cloth which is 
part wool and part cotton, letting it lie .so that some of each 
warp thread is in the acid. Do the same with a cotton and 



Kit, 73 SliGWing the Construction of a 
Break 
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silk mixture. Watch the rc.sults. Some fibers arc affected 
more quickly than others. Try the same thing \vith.a caustic 
soda solution. Tabulate the results. 



Fit'. 74, A ifituldu M;ult‘ hy School ('Inldiun 
I'ho wtdkt r sat, placing a focA m one hole ami a luind in llie oilier, pulling 
the flax across the hackle with the Iree haml. 


It will be found that caustic soda or potash destroys the 
wool, has little effect u|)on the cotton, and destroys the silk 
more slowly than the wool. The sulphuric acid, if not 



Fh; 75. An Old Haclde Bearing the Date 1767 

heated, has \ ery lit tic effect upon the wool, Imt destroys the 
silk, leaving a yellow color, and dissolves the cotton rapidly. 
Make a chart of all the tests for all the libers. 

Finding how factories began. Consult industrial histories 
and encyclopedias and find the methods of production and 
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condition of the workers in wliat is called die handicraft 
period. Find the chan;>es that look place as the textile 
inventions were made. Note how the invention of the 
fly shuttle by Kay stinuilated weal ing so as to make the 
need felt for inereasim; llv' produedoii of yarn. This 
need in turn led to 
the invention of a 
spinning jenny by 
Hargreax'es, and 
this led to ('arl- 
wright’s power loom 
to increase the 
anion 111 of weac - 
ing. See page 4,:i4. 

This succession ol 
inventions brought 
about the concen¬ 
tration of textile 
workers in the 
towns wdiere the 
machinery was lo¬ 
cated. Gradually 
factories grew np. 

The women and 
children w'orked in 
them as well as the 
men. One of the first labor laws was a law prohibiting the 
work of children in hictories for more than twelve hours a 
day, and proxidiiig that children who worked all week 
should go to school on Sunday (o letirn to read the Bible 
and re|ieal the ctitechism. f.ook in the encyclopedias and 
histories for the accounts of the iiidiistrial revolution, begin¬ 
nings of factories, orpliati schools, Lancastrian schools, the 



I'lt. 7G .Din plii Ill's l’lani .lUi't- 'rrualiiK'iit 
wiMi (.'aiistH. Stjila—W doI Ocstroyud, Cotton 

RDniftinin;,; 
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work of Robert Owen, the beginning of tlic Sunday School 
under the leadership of Roln'rt Raikes, and child labor 
laws. 

Finding some of the conditions of piece workers. Notice 
that the factory established the piece-work rnetliod, whereas 
in the handicraft i)eriod eacli workman made all of an article. 
Read Robert Browning’s poem, “ Sex en .Men lo Make a Pin.” 
What are the advanlagcs of the division of labor; the dis¬ 
advantages? 'I'he te<acher may well read the iiitnxluclion 
to Helen Marot's Cmilivc Impulse in Industry. 

Find out what piece work is; sweat shops. Price some 
dresses or other garment in the store. I'ind the cost of the 
materials needed to make sncIi g.arments. Find what a 
dressmaker would charge to make such garments, ('omparc 
the figures. Buy material and make a work apron. Keep 
an exact account of the cost in time and money. Go lo a 
store and price .aprons of the .same pattern and quality. 
Who was paid the difference between the cost of materials 
and the selling price of llie apron ? How miu h did the person 
who made tlu’ apron receive? Read ‘‘Tlie Song of the 
Shirt,” by Thomas Hood. 

Finding the prices of some of the standard textiles. 
Collect samples of the common textiles and find their jirices. 
Grade the materials of a kind according to price and mount 
on a chart. Test samples of baby flannel to find which arc 
all wool. How much does one have to pay for all-wool 
fl.annel? How much does one have lo pay for unloaded 
taffeta silk ? How much does one need to pay for a good pair 
of silk stockings ? Does it pay to buy cheap silk ? ■ 

Considering problems of headwear. A list may be made 
of the different kinds of headwear worn, and consideration 
may be given to which of these arc most appropriate for each 
season and occasion. This will include various forms of 
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hats, caps, hoods, bonnets, and other forms of aitparel 
worn on the head. It will l)e of interest to collect pictures 
of the headwear of people in different lands. What are the 
chief materials out of which hats are made? 

Differences .should be found between the materials and 
qualities that distinguish e\i)ensi\'e from inexpensive hats. 
What are the effects of different kinds of headwear upon 
health? What are the effects of different styles of hats 
upon the appear.mce of short, rotmd laces, and of long, 
narrow faces? I low do different forms of hair dressing affect 
the selection of the hat ? I'o what extent must one think of 
the costume or costumes with which a hat is to be worn in 
selecliiig it? I low should hats be cared for to keep them 
looking well ? What are some of the inexpensive ways of 
changing the color or the trimming of huts? 

Finding how to select clothing accessories. What are the 
problems connecleil with the s<-leclion and u.se of gloves? 
'Lies? Collars? Handkerchiefs? Shawls or other shoulder 
wra|)s? Hair decorations? .Necklaces, beads, pins, rings, 
and br.acelcts? P.arasols and umbix'llas? Furs? Con¬ 
sider each of these from the standpoint of selection and use 
as to taste, materials, cost, and care. Visit stores and shops 
to obsenwe examples of each in consiik'rable Nxiriety. What 
kinds of jewelry or other decorati\'e accessories give one an 
appearance of cheapness or imsincm ily ? One’s personal ap¬ 
pearance should be an harmonious eomposition. .'\ny dec¬ 
orative feature that attracts attention more to itself than 
to the wearer fails of its proper i)urpose. Clothing and cloth¬ 
ing accc‘s.sories are cx[)rcssive of character. We .sometimes 
speak of dre.ss as “ (|uiet,” or " loud.” Is dress that is 
” loud ” or immodest really beautiful ? How may we select 
clothing and related forms of personal adornment to avoid 
the appearance of gaudiness or cheapness, and always to 
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produce an inipre^sioii of i;ood taste, refinement, and gen- 
uineiK'ss ? 

Making budgets of clothing for sixth grade. Make lists of 
clothing needed for a si\th-grade hoy and a sixth-grade girl 
for a year. I'ind market prices of each item and find the 
total cost for the' year. Each child will be interested in 
comparing these figures with wIuU tnother actually spends, 
just for his own satisfaction. What hygienic (ptestions are 
invoK’ed in budgets? How tmich attention should one give 
to seasonal clothing ? How important is the fit of the shoe 
and the hose? How many wooli'ii garments does one need 
to have' ? .Vre weeeeh'ii heise esse'iitial in cold climeilcs ? What 
are the ecemeemic anel hygie'iiie' e'ffe'cts of ill-fitting clothing? 
Compare the ligures with the' e'stiimites in buelge't stuelie's 
give'll in Woolman anil Met Iowan's Tex/iles and in material 
on these same i|ui'stions given by Hall and Wi'st in House¬ 
hold ArithuicUt, page's 82- t t6. 

Listing some points in design to be considered in selecting 
a costume. In I'onnection with the' study of builgets, the 
children will note' the' diffii'ulty in kee'ping budge'ts ri'asonably 
low and at the same time gi\ ing attention to good line, lone, 
and color in making a ph'asing I'ostume. This may raise 
questions as to what is gooel de'sign. Using paper ilolls or 
cut-out picture's from magazine's, the ('hililren can easily 
illustrate the effect of stripe's tipein the' ap[)i'aranci' of hc'ight. 
Similarly they evin finel the' e'ffects of e'he'cks, plaids, or large- 
figured patterns. Note what trimmings elo to a e'ostume. 
Broad banils, belts, cuffs, anel reveres ti'iid to make one look 
broader. Narrow banels, running vertically, or nearly so, 
add to the appearance of height. Similarly, since harsh, stiff 
textiles suggest severity, or dignity, or solemnity, while soft, 
dainty ones suggest the gentle, the delicate, the little, those 
who are unusually large should avoid the dainty either in 
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texture or design. Again, the textile of diiil rharueler ahsorhs 
the light while the lustrous relleets it. Note further the effect 
of lines placed in contradiction to the general contour of the 
figure. Lines in the design, wlnuher seams, trimniings, or 
folds, .should be |)laced so as to be in harmony with the 
structural divisions of the body. Note the changes in moving 
the waistliiK' or the shoulder seam. Notice tin' limitations 
in the use of a textile having a pronounced di-sign. Only a 
few can wear it. In making a dress of it there are only a 
limited number of ways in which it can be designed. Trim¬ 
ming possibilities ;ire \ery few. dry ways of constructing 
a two-piece costume, using two different materials. When 
the waist and skirt meet in a straight-line fashion, see how 
impossible is the effect of unity, d'ry ways of connecting 
the two ptirls of the costume through trimmings and inter¬ 
locking designs. 

(iolor likew'ise needs careful selection, relative to the in¬ 
dividual’s ntitural coloring. Note the economy of selecting 
garments followung a consistent color scheme, ddie effects 
of neutrals, th(' |)ossibiliti<'s of complementary and of neigh¬ 
boring colors, the limitations of the one-color textile as con¬ 
trasted with lh<‘ variant-colored textile, and the laws of 
subordination in color schemes — all need attention and 
experimentation. 

ddiesematters of sele('tion in chithing arc (juiteasimportant 
for boys as for girls, ddie selection of suitings, of hats, of 
shirts, of ties, of socks, and of shoes should all be considered 
as parts of the study of clothing for boys. Contests for 
both bays and girls in judging costumes with refi'rence to 
their harmony and their fitness to particular persons are an 
excellent method of testing growth in a|jpreciation of de.sign. 

Learning how to use a sewing machine. In connection 
with finding the history of the invention of the sewing 
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machine, each child sliould have tlie opportunity to use a 
machine enough to learn how to run it and keep it oiled 
and clean. 

Learning how to repair garments. In Grade III, the 
children learned how to prevent knitted goods from “ run¬ 
ning.” Other items in the care and repair of clothing should 
be taken up, developing simple principles for mending, 

patching, and darn¬ 
ing. This work con- 

MitruiiiitUtni AJuseitiitof \n , mi iin 

„ , ,,, fA.'r -1 wool, or Silk? What 

Fig. 77. Pillow Lacc, a 1 ype ol Art ro.xtile 

Work in'v tbe ndat 1 ve costs 

of these ? What are 
the relative wearing qualities? When should one wear silk 
stockings? What arc the points to be noted in examining 
a pair of stockings before buying? What arc the conse¬ 
quences of too small a pair? 

In darning a stocking, a soft darning material should be 
used. If a place is worn thin or a hole is to be filled, weaving 
in new material is the best method. The warp threads 
should be put in lengthwise of the knitted fabric. The best 


('ourlisy Mitroiiotlhin .Museum, of \rl 

Fig. 77. Pillow Lacc, a Type of Aii Textile 
Work 


wearing shape for the darn seems to be the diamond, as it 
seems most suited to supporting the weakened fabric. 
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Care should be taken to weave tlie woof thread in loosely 
enough. Some advise leaving a tiny loop at the edge of the 
darn each time in drawing the woof ihu-ad through. 

The children may be interested in ways of darning, 
designed to make (he hole less conspicuous. The use of 
tailor's gummed tissue on the wrong 
side of the cloth is one means of 
closing a tear. The use of ravel- 
ingsof the same material is another 
method, lieing valuable becaus<’ it 
provides an exact match in color 
and (juality of material. Darning 
•SO as to ri'place the destroyed pat¬ 
tern is an interesting study. Some 
have found that te.ars in flannel 
and broadcloth are best repaired by 
the use of hair. The fineness of (he 
hair makes it possible to embed it 
in the thickness of (he cloth so (hat 
stitches can easily be hidden. 

Making a work apron. Many 
l)ieces of work attempted in (his 
gratle are such as demand some |)ro- 
tection for the clothing. A good 
w'ork ajiron, such as suggested in 
Fig. 78, may profitably be made. o.n .triRUcn of an 

In order that the children may get A|iron Pattern 

some insight into the problem of 

cutting'a garment to dimensions, it may be well to take 
individual measurements and ha\ e each child cut a pattern 
under the common directions. I'lie line AH indicates a 
fold of the goods dowm the front of the apron, BC equals 
one-half of the distance across the chest from armscye to 
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armscyc. DF should be ai)out two inches longer than one- 
fourth the waist measure. EG should be one-third the hip 
measure. KL may be about three inches w'ide. To locate 
L connect CG. Find the middle of CG. L is in the line 
LM, which is [)arallel t(j AD. To avoid buttonholes, sew 
straps from L in G crossing the back diagonally. 

Finding how to cleanse and preserve clothing. Some 
clothing materials may be laundered and some may be dry 
cleaned. Make a summary of kinds of materials which may 
be launtlered. indicating the particular forms of laundering 
for each, and the kinds of soap or other cleansing agencies 
which may be u.sed upon each to advantage. Dry cleaning 
may be done by first thoroughly brushing and airing a 
garment, then soaking it in gasoline for .several hours or over¬ 
night, then wringing out, drying, airing, and pressing. 

Garments should be ke])t well pressed, both when being 
worn and when stored. Wh<>n i)ut;iway for storage, all gar¬ 
ments made of animal libers — wool, .silk, or fur — should 
be protected from moths, hind out the .se\'eral ways 
lor protecting clothes from moths. Garments which are 
worn should be brushed daily. All spots of grease, ink, 
paint, or other stains should be removed as soon as possible 
to avoid damage to the garment and bectuise the longer 
the stain remains the more difficult it is to remove it. Con¬ 
sult a book on clothing to find out the best ways of re¬ 
moving stains and spots. 

Desirable outcomes in Grade VI. From this work the 
teacher should expect: 

1. Some nnderstancling of the status of the United 
States in the manufacture of commerci.il dyes. 

2. Some appreciation of the variety of colors obtainable 
from commercial dyes as compared with those obtainable 
from vegetable dyes. 
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3. Knowle<lj>c of how tlu* H.ix I'iIkt produced. 

4. definite knowlc'dge of tlie ways to di>tinguish 
the four textile fil)ers. 

5. Some understanding of the significance* of m.ichinery. 

6. Some knowledge of the industrial revedution .ind the 
beginnings of factories. 

7. Some information about piere* work, sweat sho))s, 
division of labor, and some of the conditions of factory 
work. 

8. Knowledge of the pi ices one should pay for staple 
textile maleri.ds. 

9. Knowh'dge of how much a sixth-grade boy’s and a 
sixth-grade girl’s elolhing slxjuld cost. 

to. Some acepiaintance with the care and use of a sewing 
machine. 

It. A growing interest in line and color relative to clothes. 

luni-KKiRAniiv 

Baldt, I.. I. —Clothing for Women lappincotl. 

Includes budgets, f.ibrics, designs, colors, patterns, and 
l)rocesses of construction. Suitable lor ti'aclu'r’s reference. 
Bali,, K. F.,and Wicsr, M. E llou^ehohi Arithmetic, pp. 89- 
ii(). IJppincott. 

(diapler on clothing contains much \Mluable material rela¬ 
tive to amounts, costs, and budgets — a high school text, 
excellent lor referem'o for teachers aiKl chihlren of the 
upper elementary gr.ides. 

Brown, Edith A. — Peeps at Industries — Rubber. A. & C. 
Black, Ltd., London. 

A very inclusive account, giving history, processes, kinds, 
historical developments, factory methods, and rubber 
[jroducts. Weil illustrated 

CHAMiHiRLAiN, J. K. -- Ilow Wc Are Clothed. Macmillan. 

A geographic reader, ('an be ined by the children. Dis¬ 
cusses production of many ni.iterials used for clothing. 
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Cooley, A. M., and Spohk, W. U. - Household Arts for Home 
and School. Vol. 1 . Macmillan. 

Contains details pertaining to textile material.s, sewing pro¬ 
cesses, and care of clolliitig, including darning, patching, 
and removing stains. 

Earle, Alice Morse. — Home Life in Colonial Days. Mac¬ 
millan. 

Rich in details descriptive of clothing and other processes. 

Gibds, Charlotte. — Household Textiles. Whitcomli and Bar- 
rows. 

Discusses early processes of Egyptians, Peruvians, Pacific 
Islands, and American Indians; coloni.tl processes with 
wool and flax, and modeim factory processes. A gooil 
reference for upper elementary grades. 

Goddard, P. E. — Indians of the .louthu’esl. American Museum 
of Natural History, New York City, Handbook Series 
No. 2. 

An attractive description of the hlanket-and-pottcry-making 
Indians. Illustrations excellent. 

Hall, Jenniil -- Weavers ami Other Workers. Rand, McNally. 

Written in a style for third-grade reading. .Attractively 
illustrated. Stories and descriptions of pastoral peoples 
of olden time and now. 

Hooper, Luthicr. — Hand-loom Weavin». Rand, McNally. 

Very detailed directions for using a loom both for simple 
weaving and for pattern weaving, including brocades, 
tapestries, tissues, and velvets. 

Kinne, H., and Cooley, A. M. — Clothing and Health. Mac¬ 
millan. 

Contains detailed information relative to the selection of 
clothing, qualities of various materials, [iroccsses in sew¬ 
ing, and care of clothing. Suitable for the use of the 
children in the upper elementary grades. 

Kissell, Mary Lois. — Yarn and Cloth Making. Macmillan. 

Very detailed in history and technitiuc of spinning and 
weaving. 



SUGGESTIONS FOR THE STUDY OF CI.OTHING 211 

Watson, Kath Hkintz. — Textiles and Clolliinf;. American 
School of Home Economics, Chicago. 

Includes primitive methods, weaving, fdrer .studies, modern 
methods, studies of falrrics, mending, darning, and sew¬ 
ing. Valuable for its ilhistrations. 

Wells, MAKOAniiT. — How the Present ('ante from the Past. 
Book 1 . Macmillan. 

Clives interesting data on the beginnings of civilization. 

WiNSi.ovv, I, EON L. - - TUementary Industrial Arts. Macmillan. 

Chapter 7. .An interesting account of processes in the tex¬ 
tile mills. 

WissLER, Clark. — North American Indians of the Plains. 
American Musenin of Nainral History, Nmv York City, Hand¬ 
book Series No. i. 

Well-illnstrated, authentic descriptions. Excellent reference 
for children. 

Woot.MAN, Mary Schenck. — Clothing — Choice, Care, Cost. 
l.lppincott. 

Di.scusses limitations, suitability, and value of cotton, 
woolen, worsted, silk, and linen fabrics with reference to 
budget studies. It is helpful in its discti.ssion of care, 
re|)air, renovation, dyeing, and cleanijig of clothing. 

VVooLMAN, M. S., and Mt Gowan, E. B. Textiles. Macmillan. 

A very inclusive .source of information for the teacher rela¬ 
tive to textile materials, spinning, weaving, microscopic 
studies, dyeing, laundering, and budgets. 

Worst, Edward F. — Fool-jtmver Loom Wcaidng. Bruce Pub¬ 
lishing Co., Milwaukee, Wis. 

Very careful directions for spinning, preparing the warp, 
threading the loom, and weaving. Contains much in- 
fotmation about old-fashioned coverlets and the drafts 
for weaving them. 



CHAPTER IX 


SuCiGESTIONS FOR THE STUDY OF SHELTICR 
GRADE I 

Finding what other homes are like. Tiio disrussioii of the 
family life includes attention to Ihi' bouse and its furnish¬ 
ings. These eonslilute the one place which the child knows 
best. The discussion of the things in the home, where they 
come from, and what use is made of them is a means of lead¬ 
ing the child out into a larger experience and of arousing 

interests which may be 
far-reaching in his 
growth. Through this 
he may find that all 
liomesare not just alike 
and that all mothers do 
not manage the house 
in just the same way, 
but that there are some 
elements common to all 
homes. 

'Pile location of the 
house rekitive to the 
view, sunlight, air, 
available water, and 
drainage: the struc- 
Fii.. 79 .'\ llciusi' t,y ,1 First ('.rajf tjire of the house, its 

size, shape, the mate¬ 
rials of which it is made, and the number and purposes of the 
rooms; the way the house is heated, lighted, and ventilated ; 
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the furniture ill the house, where it was liought, the materials 
of which it is made, how it is eared for, and of what use each 
piece is; and who keeiis the house dean, airs it, Imys new 
furniture, and pays for it, are some of the lojiies to be 
considered. 

Making a doll house. To make tliis diseii.ssion real it 
should be as.sociated with the construction and care of a doll 
house, together with 
thee.vchangeof ideas 
as to how mother or 
father does the \ ari- 
ous (asks in the 
home. Many kinds 
of doll houses ha\’e 
been made, d'lie 
ty[)c to be used as a 
basis of this work 
depends upon local 
conditions which 
must be judged by 
the teacher who un¬ 
dertakes the work. 

Some teachers ha\'(' 
mack' a frame house. 

They h a v e u s ed 
joists, s t u d d i n g , 
weatherboarding, 
rafters, and shingles, 
cut to pVoportionate 
sizes. The children had merely the problem of sawing 
to length in framing the house and a.ssembling its (larts. 
In some cases the children as a group ha\e made one 
house; in some others each child has made one house. 
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In either rase the work will take' a lonjj; time, but it yields 
valuable results in the kinds of interests it deve'lops. An- 



and of uniform type can be secured, a good group house 














Fig. 82. A Ritoni of !h('Apajtiiiciil I loii^c and Uic C'lulil Who 
t M.idr and Fnmvdird It, 

way c]uitc satisfactory. In any case a house in process 
of construction should he visited if possible. 

In planning; the rooms, each room shouki, in turn, be the 
subject of class discussion as to its function and best ar- 
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ranj^cinonl. The reason for having the bathroom white 
and tiled, the custom of having the kitchen very white or 
light, wliy tile bedrooms should be so arranged as to have 
plenty of sunshine and air, the arrangement of the living 
room so as to make it suitable as the center of the family 



Fig. 83, An Apartincfit ITonsc Kuilt by Another First Grade 


life, the number of windows needed in each room, and the 
means of making the dining room an attractive, cheerful 
[ilace are some of the points to be considered. 

Making a brick chimney. Just as no picture of a house 
drawn by a child is com]ilete without a chimney with smoke 
coming out, so a house he is building will probably be more 
satisfying if it has a chimney. To shape the bricks, make a 
mold by nailing some narrow strips along a board which is as 
wide as the bricks should be long—[lerhaps one and a half 
or two inches. Set in partition boards far enough apart 
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to leave space for 
the width of tlie 
bricks. This width 
shoidd be half the 
length. The chil¬ 
dren should find out 
these ])roportions by 
measuring some 
bricks. The bricks 
are made by press¬ 
ing clay into the 
spaces of the mold. 
When partly <lr\’, 
remove and |)lace 
where they can dry 
thoroughly. Bake in 
a kiln, if available, 
if not, put in the 
hottest place in the 
furnace to bake. 

When the build¬ 
ing of the chimney 
is under discussion, 
have the children 
tell how the bricks 
are placed one upon 
another. Let them 
try to draw a [)or- 
(ion of ti brick wall. 
Then let them ex¬ 
amine a wall or 



chimney to see what the usual arrangement is. They may 


note several forms of arrangement, however. 


Fig. 84. A Cullapsil.tle Type uf House- for the 









218 


INDUSTRIAL ARTS 


Have them find out how tlie bricks are held in place. 
Mortar of lime and sand was once used exclusively, but to-day 
a cement mixture is often used. This is much harder and 
will give better results, (let some commercial cement and 
some shaq) sand. Mix dry thoroughly in the proportion of 
three parts of sand to one of ci'inent. Mix with water, pre¬ 
paring only a little at a time lest it set before using. 

This work with the brick chimney should include some 
explanation with |)ictnres of the brick factory and its kilns 
or a trip to such a factory. 

Painting the house. Some paint, old clothes, brushes, 
and paper to protect the floors are needed. If possible, go 
to see a man painting. 

Making the wall paper and putting it on. After the win¬ 
dows and doors have been cut and the strips of lumber 
nailed on for casings, the <|uestion of making the walls at¬ 
tractive should be taken up. Discussion of how walls are 
finished will bring out the fact that most walls are first 
plastered on the inside, d'o make the idi'a of plastering 
clearer, the children should visit a hous(> that is being 
plastered. Call their attention to the way the laths have 
been placed on so as to hold the mortar. If a house in just 
this stage is not available', there may be an old housi'where 
the plaster is falling off. This will enable the children to 
understand. If this also is lacking, some lath could be 
nailed on two studding fastened in a iMrallel iiosition and 
some mortar be mixed anil the attempt be made to put it 
on. From any of these experiences it will be evident that 
to plaster t|ie doll house is impracticable. 

It will easily be decided that the best thing to do is to 
paper the house. To help in the idea a sample book may be 
borrowed from the wall paper store, d'his will show the 
children now varied wall paper is. They may also bring in 
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illustrations cut from hoiischolil magazines. Sim|)lirity of 
design will Ix' noted. Small houses should ha\e plain 
paper with a f)order at the lop. Stripes can well he used 
in bedrooms in small houses. From the discus.sion, ideas 
should crystallize inip deTmile plans for papering the 
rooms of the doll hou.se. Crayolas can be used in making 
the designs. 

Making the furniture. Many ways of making furniture 
ha\'e been tried. Some' ha\’e us(h 1 the “ si.\leen-fold ” 



tai. .S5. Si'iiu.' I'liriiiLiirc M.i'lr Ty i'iisl-( ii.ule ( liiMirn 


method, usitig [)aper for the nnilerial. Some haee u'orked 
out elaborate dirt'clions for e.ardboard furniture. Sfjme 
htive used wood, following tin' eonstrtiction actually found 
in the furniture industry. .\ll these seem too tedious for 
little fingers, tending to \ iolale the inti.scular and nen’otis 
develoitinent of the child. In deciding what type of furni¬ 
ture to make it is well to rectill the |)rinciple that in ajiy 
handwork in these industrial studies, it is adecpiate for 
Grade I that the thing made .satisfy in form and function. 
In applying this we find that block construction is sufficient. 
A chair is tnade by nailing a Hat board on a cube so that 
the board extends above far enough to serve as a back. A 
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bod takes ati oblong block and has a board nailed on 
each end so that the boards extend above, one for head 

board and the other 
for foot board. Other 
pieces of furniture may 
follow similar construc¬ 
tion. 

Making the rugs. A 

loom can be made of four 
sticks. Lay the two long 
ones parallel. Nail the 
two short ones on these 
at the ends. Along each 
short stick drive a 
straight row of tacks 
alxjnt one-fourth inch 
apart. String the loom 
with cotton twine, pass¬ 
ing it around the tacks 
from end to end. Use, 
for woof, cotton roving 
or rags torn about one 
inch wide and sewed to¬ 
gether. For decoration, 
a different color may be 
woven in near each end. 
If the children have trouble keeping the edges straight, stiff 
wires can be fastened in screw eyes along the edges and the 
children can weave over these. The wires can be slipped out 
when the weaving is finished. When the rug is woven, a 
fringe can be made. Cut the material to be used into lengths 
a little more than twice as long as the fringe is to be. Fold 
these threads in the middle. Use a crochet hook to pull this 



86 A First (irailc Loimi and Rug in 
i’rocuss (.)f Weaving 
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looi) through the oncl of the rug. When it has been drawn 
through about an inch, push the ends through the protrud¬ 
ing loop and draw them tight. Do this until you have fringe 
all the way across both ends. 



Lig. 89. Showing the Metltod of Attaching the 'i’hrcacl to the Ringcc 
of the IlammcH'k 


Desirable outcomes in Grade I. From this work the 
teacher may expect: 

1. A more generalized concept of what the home is. 

2. A beginning of an understanding of cleanliness in 
the home. 
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3. Some undcrstandingofliousr planning ami coiihtruolion. 

4. An understanding of the simplest fads al)out hriek- 
makifig and brick building. 

5. Some idea of sim})lirity in wall paper as an essential 
of beauty in a small room. 

6. Some notion of aj)propriateness of furniture to use. 

7. Some idea of simple rug weaving. 

GRADE II 

Using a screen instead of a doll house. Making another 
doll house does not seem advisable. 1'he ehildix'n .ire a year 



Fig. 90. The Screen U^^cd as a B(‘(lnH)m, Furnislicd with Pieces Made 
^ by Sccond^tiradc ('hildren 


older and they have iililized the doll house nearly to the 
full. Yet there are situations ealliny for some method of 
visualizing and realizing the siiitation under discussion. A 
folding screen of four or five sections, having a window in 
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one section and a liinjicd door in another, seems to meet the 
needs williont wasting time in relinikling. 

Making usable furniture, I'o ctirry out the use of this 
screen some furniture of usable size is desirable. Some 
teachers have used a screw construction type, made (|uite like 

our simple straight- 



line chairs. Such 
work re(|uires a 
metal miter box and 
saw to eliminate dif- 
fuulty in sawing 
sticks off exactly 
s(|tiarc. It tilso re- 
(Itiires a vise and 
brace and bit to 
make the holes for 
the screws. For a 
discussion of such 
work sec i\Tanual 
Training and \'oc;i- 
tional F.dtication, 
March, iyi5, pages 
416-425, for an ar¬ 
ticle by Iza F. Andrix 
entitled “An experi¬ 


ment in the Making and Use of Furniture by Second Grade 
Pupils.” Figure 94 .shows a type of furniture better stiitetl 
to the possibilities of schools where ftirniture of the screw 
type of construction is not practicable. Orange ai>d apple 
boxes were used, parts being cut away to shape the desired 


pieces. 

Using the furniture and screen. Dramati/.ations often 
call for such equipment. It can be used at lunch time by 




■ - • • .... «. • A 

Fig. 93. The Cliildron Who Madu Tho'sc Chairs 
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tlic family appointed each week to care for the house. This 
furnishes splendid opportunity for enforcing the need for 
simple, correct table service and manners. An illustration 
of this is shown on page 285. 

Making curtains. Curtains can he made for the window, 
designing with simple stick printing by way of stressing 



Fk.. 94 Sonit' Furniture' M.ulf of OraiiKu Homs 


another clement in making the home attractive. Keeping 
these clean emphasizes the importance of cleanliness of 
hangings in the home. 

Visiting the lumber yard. When making estimates for 
the furniture, the consideration of kinds of lumber needed 
should lead to the lumber y:ird as the source of lumber. 
The children may then' see lumber as it is stored for sale. 
Different sizes of lumber, different kinds of wood, and other 
building materials, including shingles, nails, laths, sand, 
lime, and cement can be pointed out. Some one should 
raise the cpiestion as to where the lumberman gets-his dif¬ 
ferent kinds of lumber. 

Gathering pictures and information about lumbering. 
Government publications are vdry helpful and stimulating 
sources of information, although the reading material may 
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be beyond second-j;nide aliility. Magazine articles and 
textbooks in geography often contain excellent pictures. 
A miniature lumber camp can be made in the sand-table 
from the ideas gained through the |)icrures. A small tree 



Flo 95 -Moik'l of .1 l/Hiiikur (‘aiMit Mailu l>y ClnMiuii 


may be cut down and ttiken to a m:in who has a band saw, 
in order that the children may see it cut into lumber. Gall 
attention to the slabs. 

Comparing our homes with the dwelling places of primi¬ 
tive man. The value of our convenii'iices will be much more 
appreciated if the ways [trimitir'e men li\’ed are compared 
with oifr ways. The stories by Mi.ss Katherine Dopp, re- 
ferretl to on page 92, furnish excellent material. Note the 
living in trees, the value of the discovery of fire, enabling 
them to keep wild animals out while they inhabited caves, 
the work of Firckceper in protecting them at night, the lack 
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of furnishings to make tlic cave comfortable, the use of skins 
for warmtii, the beginnings of weaving in twining sticks in 
and out among saplings bent together to make a hut, the 
weaving of mats, the selection of a cave near a stream to 
provide water, the location of thi' home near roots and ber¬ 
ries, and the crude drawing on the walls of some caves as evi¬ 
dence of interest either in art or in making a record. 

Comparing our modern cooperative conveniences with 
clan life. The work of a hrekeeper may be compared and 
contrasted with that of our (ire department; and the loca¬ 
tion of the home near a stream with our city problems of 
providing pure water. Such an achiew'ement as the 
Ashokan Reseiaoir for New York City can be used to il¬ 
lustrate how important it is that a large community co¬ 
operate. 'I'he National Ceographic Magazine for July, 1918, 
in an article by W. J. Showaltc'r gives excellent illustrations 
for this study. The article is entitled “ New York — Me¬ 
tropolis of Mankind.” Using these pictures, one can make 
comparison with the water system of the local commttnity. 
Local methods of lighting and heating th(' house may be 
compared with those used in other communities. The work 
of primitive men in hunting and fighting may be compared 
with the work of the police and the army. The way in 
which boys and girls were taught in primitive communities 
should be compared with oui’ school .systems and lifiraries. 

Desirable outcomes in Grade II. From this work the 
teacher may expect : 

1. A cle.iror nntlim of the me.ming of cooperation. 

2. A greater appreciation of home and conveniences. 

3. A somewhat better notion of furniture construction. 

4. A beginning of understanding of lumbering processes. 

5. Some notion of what a lumber yard contains. 

6. Some conception of primitive conditions of living. 
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GRADIi HI 

Making a collection of pictures of famous houses. Post¬ 
card pictures are roinmon in tlie diildren’s experience. 
Friends, traveling, send them home. .An interest in collect¬ 
ing pictures (if f.imous houses may he made (|uitc worth 
while, as it will enlarge the reach of the children’s interests 
and will tend to broaden the conce|)lion of how \ ari('d house's 
may he and yet meet the nee'ds of a home. Such iilaces as 
these may he suggestive: .Mt. \'ernon ; Longfellow's birth¬ 
place ; Irvington, the home of Washington Irving; Lincoln’s 
birthplace; Roose\'elt's birthplace; the A’an Cortland t man¬ 
sion ; the .Alamo; 

Monticello, the home 
of Jefferson; the 
home of b'dgar Allan 
Poe in New A'ork 
City; Windsor Cas¬ 
tle; Shakes|)eare’s 
home at Stratford- 
on-Avon ; Longfel¬ 
low's home at Cam¬ 
bridge; as well as 
places of particular 
local interest. Find 
why these arc of in¬ 
terest and note the 
varied structure. 

Making an Indian 
wigwam. In connection with the study of Indian life in this 
grade the children should gel a clearer notion of the type of 
house the Indian lived in. 'I'he ease with which it could be 
carried from place to place, the importance of selecting just 
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Fig. 9O A lilarkfoDl Intlian of MoiiUina Scltinj' 
D|) the Poles 
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the right kind and 
niiml)cr of lodge 
\ poles, the lisc of skin 

I for covering, the 

shape of (he skin, the 
v ^ opening at tlie top for 

let ting out smoke, the 
/ ' ' 4 ^ way this was shaped 

. ' • and attached to a 

.VOL. u pole for closing as the 

direction of the wind 
necessitated, (he cus¬ 
tom of building the 
lire on the floor in the 
center, and the use of 

Counrif/ AiiHTlc'in Mut.ium of .\i\turnl History 

Fu. <J7 I'la.'ingtlK Cover nntlirTi|,i buffalo skills for Ix'ds 

and seats are to|)ics 
which should receixe attention. Read the selection from 
Parkman’s The Oregon Trail, Chapter XIV, describing the 
Indians' mox ing from place toiilaceand packing (he wigwam 
on the lodge |)oles to 
be dragged by ponies. 

Finding how the 
Pueblo Indians built 
their homes and why. 

The National Geo- 
graphicMagazinefor 
June, 1921, page 652, 
and March, 1922, 
pages 322-331, con¬ 
tains accounts by 
R. H. Moulton ami 
N. M. Judd, respcc- 



Fig. y8 Motlcl of an Indian Tipi 
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tively, of investigations being made under the direction of 
the Smithsonian Institution of some of llie ruins of Indian 
pueblos, cspeciallj- 
the Pueblo Benito. 

Gathcrothcr pint tires 
and information 
about these pueblos. 

An entire community 
lived in one |)neblo. 

'I'he entrance wtis 
not by ;i front door 
but by ladders up to 
the roof, ('an you 
think why? The 
pueblos were usually 
built upon high, in 
accessible place's to 
make them I'asily de¬ 
fensible. Such gtir- 
dening as was done 
was conducted in the \':ill('\ netir by. I'he gr.iin tind the 
vegetables were stored in interior rooms. Water had to be 




Fig. ioo. Dramatizing an Indian Stnry 



t'oi/cbM/ \nurHini M ir > urn III \iiliiriil lli .liiry 


'PJ A lii.li'Klntil 'i i[i| 







CourU'^l/ Aiiurlcun Mu.^cuinof Nulural lUbtory 

Ft(.. lOi. An Indian Pueblo lu Arizona 

Many chimneys? Why ditl these Indians build such dif¬ 
ferent houses from lh(‘ houses of tin* Iiiflians of the plains? 
What was the diffenaice in their occuiiations ? 


Fig 102. A School Model of an Indian Pueblo 

Finding what the cliff dwellers’ houses were like. Read 
Clara Kern Bayliss’ book, Lolatni, the Little Cliff Dweller^ 






live in apartment houses of from six to twelve or fifteen 
stories in height are the New York cliff dwellers. Why? 
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Which of these houses is more eoiueiiicnl ? More ■'aiiilarx’ ? 
Which do you think will stand the longer? Som<’ one has 
said the rows of apartment houses aloiin uppt'r Ri\er>i(li' 



t, 1 )/(. riiiiH 1hi\i Hill tij Woliinit llisloiy 


Fl(i 106 Iii'lian TTini'^c ;il ('.ilv;i, Anzoii.i 

Drive in New York ('ity eonsliluP' man’s I’alisades of tlie 
Hudson to parallel nature’s Palisades on the other side of 
the rivi'r. 

Somelimes the Indians of the southwest wo\-e houses of 
saplings as shown in the piedires, k'igs. 105, 106, and 107. 

Finding how the Indian woman furnished her house. 
As mentioned before, the Indian woman of the plains used a 
buffalo robe for a seat or a bed. The Indian of the South- 
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2 ,<() 

west wove a blanket. See the chapter on Clothing, Grade 
III. Her dishes and baskets, which are mentioned in the 
chapter on bbensils, were not numerous but harmonized in 



Ct/Rt/t sy Ann neon Mut^ewn nf Natural HMory 

Fig. 107. Wichita ln<iian Hdusc, Oklahoma 

design and color with her blankets. Her mortar and [X'stle, 
mentioned in the chaiUer on h'oods, com|)leted her house¬ 
hold furnishings. 

Comparing the Hebrew tent with an Indian wigwam and 
with our houses. Like the Indians of the plains, the early 
Hebrews were a migratory people—roaming, not to hunt 
game, how'ever, but to find pasture for their flocks artd herds. 
The tent rover was rough, made of strong , coarse cloth woven 
from dark goat’s hair. The earliest Hebrews used the skins 
of goats for covers. The cov'cr was commonly supported 
by nine poles arranged in rows of three. The middle row. 
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parallel with the front row, wah from six to se\ (mi tern higher 
than the other rows. 1 he root iluis shtped lo (lu‘ Iront 
and the btiek. 1 he ('o\ (T was hehl in phux' by pins di'ix en 
into the ground. A curtain ol the same sort of material was 
hung arotind the ex¬ 
posed side of the tent 
to fireak the force of 
the sun's rays and the 
cold winds. A similar 
ctirtain throtigh the 
middle of the lent 
di\'ided the space into 
two compartments, 
one for men and one 
forwomen. Oftem the 

( \:iliruini MllStUill <I) SdlUF’ll lli\lorii 

tout \\<XS striped 1)0- ffn, ^.\ Pimj Inili.tn (.'liair, Ah/oh.i 
cause the cloth was 

woven in long narrow strii)s and these were sewed together. 
The cloth shrank with use ttntil it became (|uite waterproof. 

“The black tents of the nomads ha\’e llitted, shadow¬ 
like, over Syrian fields and ,\riibian steppes from the dawn 
of htiman history.” 

How' does this type of tent dilliT from ;in Indian wigwam ? 
Which would be more comfort.ibic W hich would be more 
easily movetl ? What iKb ant.ige h.i\c such shelters as those 
of the Indiatis and Hebrews o\er onrs.^ Do yon see any 
disadvantages ? 

Making a model of an Eskimo snowhouse. The Ifskimos 
are a raving people, lix ing in sttmmer near stre;mis in open 
houses made of b:irk or boiirds. In the winter some of 
them build houses of snow conx'enient to fishing in the ice. 
The main part of the hoitse is rounded over the top. (Con¬ 
necting with this are rooms in a series constituting a passage- 
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\\'ay to the outside. Tlic outermost passageway curves 
around in a half circle to shut out the cold wind. There 



Counay AnuncanMuaewn of Natural Hlsiory 
Fi<.. 109. Ivskimo Woman (Stoking in Flor Rnowbonse, 

'rhe walls of snow art- lined with skin. 


is no ventilation other than what can conic through the snow. 
'I'he fireplace is a vessel with two uprights across which 
is laid a bar. On this bar is hung a piece of fat which drips 
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oil into the pan tluc to the heal from the burning oil in the 
pan. For a chair the woman sits on a Imndle of sealskins. 



Frt. 110. Sall-and-l'lour of an Eskinio TTousc 


.\ nioilcl can be made of clay or by using a flour and salt 
mixture. Or, the children in cold countries can try modeling 
one in snow. 

Desirable outcomes in Grade III. From this work the 
teacher may expect: 

1. A more extended notion of v.irlely in houses. 

2. A beginning of the notion that houses are an adapta¬ 
tion in part to the country .ind in p.irl to the habits ttnd 
occupations of tin' jteople; .ind tli.it the materials .iwiilable 
in any place and the climatic conditions arc very exacting 
factors, 

3. The knowledge that there were several different kinds 
of Indians with very dillert'iit homes and occupations. 

. GRADE IV 

The work in geography in this grade is tistially intended to 
give the child a notion of the world ;is a wdiole. In gaining 
this notion, products familiar to the child may be traced to 
their source, the method of production found out, and the 
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lives of the people who do this work may he noted. This 
will brins to the (diildren’s attention many different kinds 
of homes. 

Making a collection of pictures of various kinds of houses. 
11 will he interesting and profitable lor the children to gather 



pictures of as many different kinds of houses as po.ssible and 
classify them according to the mati'rial used in their con¬ 
struction. If arranged into a chart, the climatic conditions 
to which they are adapted may be noted. Note the vari¬ 
ations in a stone castle, a Mexican adobe, an Italian villa, 
an Eskimo snowhouse, a Japanese i)ergola, a Philippine 
bamboo house, a Kan.sas prairie sod house, a miner's cabin, 
a New York ('ily apartment house, a California bungalow, 
a colonial house, a Mississippi house boat, a log cabin, and 
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a New England farmlimihi'. Nole liow inaiiy cliaracter- 
islic American types tliere are. The Nalioiiul (■eoi^raphie 
Magazine for ,\prii, 1919, contains excellent illu'-lralioiis of 
the cone dwellings of Asia Minor, a \ery umisnal type of 
house to contrast with others which the children may study. 



LuuilC't/ .\iniru(iti MUMi/iit oj .Xuiurut HUlory 

Fill. 112. Frame of <L llotUA in lia^l Siliuna 


Making a log cabin. 'I'hose children who ha\e not a log 
hoilS(‘ near, w hich they can \ i'-it, may lie interested in making 
a model to s('e how it was coiisinicted. The logs should 
be notched to lit at the corners, the crai ks c an be lilled with 
clay, the door lilted with a latch and latch siring, the win¬ 
dows cov('red with oiled jiaper, the loof clapboarded, and 
the floor made of puncheon. I he chimney should lie built 
of pieces of stone. Since clay and mortar will not hold the 
chimney together well because tin' pieces of stone used will 
not weigh enough, a cement and sand mi.xture, in the pro¬ 
portion of three parts of sand to one of cement, would better 
be substituted to insure success. 
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Finding how a colonial house was furnished. Gather 
such pictures and de.scriiitions of colonial furniture as can 
be found. The l)road fireplace with the high-backed settle 
on either side and the splint-bottomed chairs constituted the 
center of interest. Benches were sometimes made by jiut- 
ting legs in a half-log. In some of the belter homes in later 



Fk.. 113. Modt'l of a Los C.ibin 


colonial times s]3inets, tall clocks, four-poster, canopied beds 
bureaus, chests of drawers, highboys, writing desks, — all 
liandmadc, often of imported mahogany or of native black 
walnut—were to be found. 

Making candles. 'I'hc hou.ses were lighted with candles, 
although many evening tasks were done by firelight. If 
possible, borrow a candle mold and mtike some candles in 
it. Make some dipped candles by lying several pieces of 
coarse cotton twine, for wicks, along a stick. Dip the 
strings into some hot tallow. Allow the strings to cool. 
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Dip and cool, and continue until the candles are as large 
around as is desired. If the climate is very warm, it may 
be necessary to substitute parafliii for tallow, since it hard¬ 
ens more easily. 

If bayberries grow in the vicinly of the school, gather some. 
Throw them into boiling water. The wav will he released 
and lloal to the surface. Skim it off. Melt agahi and allow' 
impurities to settle to the bottom. Use this in making 
candles as the tallow' was used. It may he used pure hut it 
often is mixed with tallow. The bayherry candles are ap¬ 
propriate for Christmas time. In this connection rollect 
stories of Christmas customs with the use of candles. 

Collecting pictures, samples, and information about 
lighting houses. This making of candles will he likely to raise 
questions ,is to when electric lights were iiu'cnted. .Some 
of the children will ha\'e seen kerosene kimps. It will be 
well to utilize these i|uestions in stimulating an interest in 
hnding out the various ways in win'ch houses have been 
lighted. People in the community may have some inter¬ 
esting lamiis, candlesticks, and other lighting devices which 
they w'ill lend. The pitcher lamj) with a wick may be made 
of clay. See [xige 404 . 

Making candlesticks. Candlesticks of metal, gla.ss, or 
clay are preferable to wooden ones since the danger of fire 
is thus avoided. To maki' one of clay follow the general 
directions for making a v.ase. Make the base as directed. 
Apply one or two roils along the outer edge to give the rim. 
Apply a coil around the c<‘nter, making the inside of the coil 
just large enough to hold a candle of ordinary size. Make 
this coil abottt one inch high, or a little more. For a handle 
make a coil of rather firm clay. Soften one enil and attach 
to a softened place on the cent('r cxjil, and in the same way 
attach the other end to the rim. 
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Making a rag rug. Sec.' the ehaitter on Clothing, page 179 , 
for the process of weaving a rag rug such as was used on 
colonial floors. Borrow .sonic examples of braided rag rugs 
and of hooked rugs. 

Finding various ways of heating a house. In connection 
with the colonial house and its fireplace, (|uesfions may arise 
as to how warm a lireiilace kept the house. Some children 
may have been to summer camps or some may have heard 
IX'ople tell of almost burning the side turned toward the lire 
while the other side was chilly. What connection did the 
high-backed .setlie ha\'e with this fact? I'ind the various 
heating systems in use in the community. Collect adverlise- 
ments of heating plants, hind the history of stoves. What 
did people do before coal was used ? hind in descriptions of 
other lands how the houses .ire heated. What is a charcoal 
brazier? What is a foot-stovi'? 

Comparing the Greek and Roman houses with ours. 
Bulwer-Lytton’s Last D<iys nf PiDupeii suggests to the 
reader a type of family life very different from ours. The 
stories of Greek home life indicate a ty|)e of house somewhat 
like the Roman but much less elaborate. The following facts 
may aid in seeing how' the Greek and Roman houses were 
adajited to a donn'stic life very different from ours: 

The Greek house. In the city, the houses were crowded 
closely together. 'I'hey w'ere very small, some of the rooms 
being more like cells. Because the ordinary Greek spent his 
day away from home he had no interest in following in his 
home the grandeur of the temples. 'I'he foundations were of 
rough stone w'ith mud and smaller stones filling in the spaces. 
Above this was the house of wooden frame. 'I'he walls were 
often of sun-dried, mud bricks. They usually were covered 
with a plaster. This poor structure meant that the houses 
of ancient Greece long ago fell into decay and disappeared 
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so that wo know liltio aboat tliom. Informalioii imist bo 
securod l)y piooiii^ togoihor hiiUs and roforoncos of anoioiU 
writers. I'roni siioii data sonio idea has boon fonmilatod. 

'I'horc was no opening on the first Hour except the entrance. 
There may ha\o been windows on the second lloor. The 
clay-tiled roofs were tised as a pleasure resort on warm 
evenings. The entrance led to a large inner court without a 
roof. It was till' center of the lainily life. Here might be 
found a shrine or an altar to Zeus. ,\ small room o|jened olf 
either side the little hall leading from the outer door to the 
court. One of these rooms may have been lor the sla\'e 
porter, the other for horses or other anim.ils. Sometimes 
these little rooms were workshops or olfices. In this case 
they were connected with the stixvt, not with the rest of the 
house, ('hickeiisand birds might be found in the court. The 
coitrt may har e been surrounded b\' a portico or colonnade. 

lit ing room or hall «as on one side ol the court backof the 
portico. Other rooms sleeping rootns, guest chambers, 
store rooms -all ver>' small, were to be foitnd around this 
eottrt. Cttrtains or doors closed them otf Iroin It. 'I'o the 
rear of the cotirt on one side was a hall of men, lor ban(|uets 
and meetings of men Iriends ol the m.i-^ler. Strangers could 
go no farther than this hall. 'I'here were speci.il iiuarters for 
the women and girls, either to the rear ol the court on the 
side opposite to the hall of men, or upst.iirs. I'his suite had 
no connection with the hail of men. The poor probably 
cooked in the cotirt, but the better cl.iss seem to have had 
aseparate kitchen. No e\ idenceof a lireplace has been found 
in any rliins, and it is thought portable ovens nia>' have been 
used. Earlier the iieople seem to ha\ e used an open lire. An 
earthenware oven has been found in later hotises. Some 
hotises had cellars for storing wine. Gharcoal in basins 
seems to ha\e been used for heating. .A bonfire might be 
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built in the open court. Rooms wore lighted by the court. 
Oil lamps of ancient tyites were used at night. 

In the later centuries some attempts at interior dec¬ 
oration were made. Inner wails of marbh; coating or 
walls whitewashed or coeered with stucco have been found 
in these later hotises. Aicibiades seems to have dec'orated 
his walls with paintings.' 

The Roman house. The primitive Roman hotise was a 
single room, in which the family li\ed, cooked the meals, 
did all their work, and offered sacrilices. I'here was no 
chimney, the smoke escaping through a hole in the top, 
through which the rain enl('red. Later a l).-i-.in was dug in 
the floor to hold the water that came in, to be used for 
domestic purposes. Ko windows were made, light coming 
through the door. This one room was called the atrium. 

Later a “ lean-to ” was built back of this. Next the 
atrium was widened, ])illars marking the old limits. The 
spaces beyond the pill.irs lormed recesses called ahe. 'I'hese 
contained the images of the anceslors. The “ lean-to ” 
developed into the tahlinum, a recess to the atrium. Back of 
this was the peristylium, a court, o|)en to the sky, with a 
colonnade around it. The atrium was for a reception room, 
the peristylium for the family and intimate frientls. 'I'he 
latter was surrounded with rooms and set with flowers, trees, 
shrubs, and a vegetable garden. There teas sometimes a 
fountain in the middle. Later, rooms on either side of the 
entrance, in front of the atritim, but usually connecting with 
the street only, were built. Betw'een these business rooms 
was the ostmm, which was between the door and the atrium. 
A dog often was chained to the doorway, or veslibulum, or a 
picture of one was painted or worketl in mosaic on the floor. 
The ostium might have rosily pavement, statuary, or war 

^Gulick, Charles Burton. —Th-Lifc of Ancienl Chap 3. Appleton. 
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trophies. It was:i long room. Here rlicnts gathered, wed¬ 
ding processions assembled, or peoi)le collected, awaiting a 
trip to the forum. 

Gradually the atrium came to be the state apartment, or 
the place of displat’, to show the owner's magnificence and 



Fig 114. Motif! Showinj^ tbo lixlorior of a Roman House 


wealth. At the entrance were pillars made of marble and 
in the center was a fountain. Statuary and carving adorned 
the room. Mosaic floors and walls, painted in brilliant colors 
or with marble panels, and ceilings of iv'ory and gold in¬ 
dicated the imister’s wealth. The rooms along the sides 
ceased to be bed-chambers, the latter being placed in 
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the second story. Tlicse slee|)ing rooms were evidently 
considered of little iinporlaiKH', In'ing small and scantily 
furni'-hed. 

Stone tmd iinhiirned bricks were the first building materials. 

I )ressed stoiK*, c(j\- 
ered over with mar¬ 
ble, was later used. 
In classical times, 
“ nibble work,” of 
coarse gra\ el and 
concrete, was tised. 
These concrete' walls 
were often faced with 
stone or kiln-bnrncd 
bricks. In later days 
the roofs were tiled. 

In se\en' we.ilher 
charcoal braziers 

Fj(» MS A.'inlc'l Slinwm;.,' the Iiilurinr a i <• i • 

llous. were used for heal mg 

jnirposes. Some|)eo- 
/)/e of reealth had fnrmices, nr holocausts, with tiles carrj’ing 
the hot air to desired places.' 

Desirable outcomes in Grade IV. h'rom this work the 
teacher may expect: 

T. A rather detailed knowledge of the great variety of 
houses in the world. 

2. A better realization that a lioii.se is an adaptation to 
the climate, to the materials available, and to the habits 
and orcu])ations of the people. 

.4. A somewhat detailed knowledge of the conditions that 
have producetl the distinctively American types of houses. 

‘ Johnston, llanilil W - I-'nvaU’Li-fe of Ihr Kunmns, CUnp 6. .Sc<jlt, Fures- 
man. 
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4. A very much enl.irRcd iiUcn sI in peoples of llie \vorl<F 
their lioiiii' life, and tlieir o(( up,iiiims 

5. A t;en{'ral notion ol ilu‘ eiadnal loohilion (jf lighting 
and heating hon>e>. 

6. A growing ahililj to a|ipre( i.pe eolonial i’nrni'-hings. 

7. A little iiKMe detaileil understanding ol llie home life 
of the Greeks tind Romans. 

('.RMtn V 

Finding how trees are made into lumber. 1 'ln' work in 
ge(igr;i\)hy of the United St.ites ineltides the luniliering 
regions. Itefore the work htis gone kir, statements will be 
met relative to wastefulness tis lumbering htis been eon- 
dueled. The.se and others will arouse interest in the pro¬ 
cesses rtf lumbering and closely related iiiu'slions. I he 
geographic, indnsiritil, and historic aspects are so closely re¬ 
lated that theyctinnol be separated. I he kinds of lumber, the 
available stipply, life in lumber r amp, the wasteful melh- 
otlsof the earlier linnbering acti\ ilies, the efforts ol the go\- 
ernment to conservr' otir forests, the lorest reserves, the life 
of a forest ranger, the cost of forest lires, methods of it'foi- 
estation, and thr'annual consumption are .some topics which 
will jti'ove interr'sting. I hru'e is much mtiterial a\ ailable fot 
this study. There are itublications which can be secured front 
the Grtvernment I’rinter, Washington, I) (.,, on forest conser¬ 
vation, production, sawmilTs, their ('(|tiipmenl and operation, 
gradation of lumber, forest lires, Imnbi'r exports, national 
forests, methods of logging, timl pulp-wood consum|)lion 
and prdductirrn. I wo bai'inm's Bulletins, Numbr'rs I 7 ,T 
and 3,58, by Pinchol, called A Primer of Forestry, are especially 
interesting and helpful in giving a clear unileistanding ol 
problems related lo lumbering. 'The Bureau of Forest 
Service maintains a motion-picture him service which makes 
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awiilable to the schools an rxccllont source of material on 
lumbering. The i)rocess('s of lumliering arc very clearly 
given in the book, Wooil and Forest, by William Noyes. 
Some children will be interested in reading some of the 
stories of lumber camps, such as Stewart Kdward White’s 
The Blazed Trail or Ralph Connor's The Man from Glengarry. 
The National Cieographic Magazine for Jtme, 1920, [lages 
519-536, contains an article entitled “ Sa\ ing the Redwoods” 
bv M. (irant, which is related to the problems of forestry. 

A trip to a lumber yard will assist in the stttdy. There 
can be seen the kinds of pieces into which boards are sawed. 
'I'hc lutnbermati may tell where he gets his stock. 1 f possible, 
go when he is unloading a carload of lumber. In many places 
there are the rttinsof lumbering activity which mtiy be visited. 
The old nutnc down which the trees were floated, the pile 
of sawdust, the old lumber mill by the dam which furnishetl 
the power to ttirn its machinery, the half rotten corditroy 
road over a swampy place, the decaying logs of once huge 
trees lying in the tangle of yoitng saiilings springing up to 
replace the waste — all these speak of the days when trees 
were so plentiful tlnit the sound of a woodman’s ax, making 
a clearing, was a sign of progress, when th(' forest, where 
lurked the savage Indian, was thought to be the enemy of 
man. If such remains exist, they may be visited, in making 
the impression of former methods to be contrasted with the 
present spirit of forest consercaitioti. 

Such terms as forest ranger and signal tower should be¬ 
come familiar. The laws relative to camping in forests should 
become honored. The ways in which the government is 
trying to save our forests through protection and reforesta¬ 
tion should become well known, ('onsult the Readers’ 
Guide for references to many magazine articles which bear 
upon these topics. 
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Making charts showing production of lumber. FIml from 
the World Almanac the facts relative to the hmibcr produc¬ 
tion of the various state.s, with the kinds of hnnlier |)rodticed ; 
the production of the United States as coni[)ared with other 



I'lG, 11(). Logs at the Mill Ko.uly 'I'u Bo Cut into Luinlicr 


nations ; how long it takes trees of different kinds to grow ; 
and the |)lanting of national forests. Make linear gra[)hs to 
c\[)ress these facts. C'oni|)ari' these graphs with those in 
the geography. 

Finding what is the cause of grain in wood. In disctissing 
the kirn’s of wood, questions will ari.se as to what the grain is 
and what are the characteristics of different kinds of woods. 
Some interesting investigation may lollow, inchiding micro¬ 
scopic study of specimens of wood, e.xperimenting in planing 
a piece of oak to show its grain, linding the difference between 
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rini;-|)oroiis and non-ixii'ous wood, I'mdiiig what makes wood 
Iloat, and leariiinj; to recognize \eneering and imitation in 
staining and graining wood. The hook hy W illiam Noyes, 
already tnentioned, gives mtich material related to those 
questions. 



I'ourl- '■1/ Loiio-nt ll Lumt)er Co , ATi/isus t'llv. Mo 


Fi(. 117 JtiliTiDr mf a I>,ir^f iMii'K'rn Sciw Mill 

Examine hird’s-eye maple, ((iiarter-sawed oak, mahogany, 
black walntit, ebony, and other kinds of wood to note the 
characteristics. 

Take a cube of oak wood. Use a hand microscope and 
examine the grain on etich face. Note on two f.acc's the rows 
or parts of rings of holes. Note this same in a block of hickory 
or hard ma|)le. This is seen on a face ctttting across the grain. 
Cut down the grain across a ring at right angles to it in the 
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oak l)lo('k and note iho smoolli hard surlares of irn'Fnilar 
sliapc. I hesc arc the niednllary rays radiaiini; from ihc 
('(‘liter. It is these hard surlaees that make the heanlifiil 
grain in qnarter-sawixl oak: that i--, the log was enl into 
(luarters lengthwise and this e.vposed the grain. 

('onneet this study with the wood pulp study suggested 
in the ehapler on Records for ( made \'. 

Making a model of a castle. 'I'he notion of \ariety in 
house structure will he enlarged by (he study of the structure 



Fi(. 118 Sniidpapcr Motlel of aC'astli' anil Mttal M.kIo by Fitili-(‘.radc 
Chil.bon 


of a caslle and llu* to w liich il an adaptation. Rcarl 
the description in Scott’s lranIio<’u{ Cedric’s ( astle, especially 
the large room in which the exeniug meal was eaten on the 
first night of the story; also thi‘ l.adv Roweiui’s rooms, and 
the hits describing the various parts of Front-de-Bmuf's 
castle;, the dungeon where Na.ic was tortured, the tower 
where Ivanhoe lay wounded during the .attack, the towers 
where the insane Ulrica sang as the castle burned. C'haiiter 
XIV of Harding’s Story of the Middle /Igc.v gi\'es a good 
description of castle construction. From it the children can 




Fig. 119. Sandpaper Model of a Castle by Another Fifth Grade Showing the Drawbridge over the Moat 
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get ideas for ronstriicting a model in the sand tnlile, using elay 
or sandpaper. 'I'his will ser\'e lo e.\])lain such terms as 
donjon, portcullis, drawbridge, lowers, keep. moat, turrets, 
and battlements. It will show the problem of providing a 
supply of water during a siege, of keeping the prisoners of 
war, of hoarding a su[)ply of food, of making the stnieture 
as nearly imi)regnable as possible, and (.)f furnishing protected 



Fig 120. A Norman ('fiblle 


places for the defenders in which to fight during a siege. See 
the last paragraph of Chapter II anri parts of Chapter III in 
Ivanhoe. The scarcity and smallness of windows will become 
apparent. The consetiuent gloom of the rooms will be under¬ 
stood as well as the interest of the returned Crusaders in the 
dyes of the Orient which made po.ssible the bright-colored rugs 
and tapestries which they came to use as wall coverings to pro¬ 
vide cheer and keep out the chilling winds. Note the size 
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nf the fireplaces ami the amount of wood that must have been 
burned. 

Finding the history of characteristic features in church 
buildings. Visit some of the most inleresting churches of the 
community — selected on the basis of building features such 
as stained-glass windows, groined arches, vaulted roofs, and 
columns supporting the ceiling. Note all the interesting 
features. Then use histories of architecture, encyclopedias. 



Fig. I2I. Swcothuart Abbey, Ihimfrus, Seotland 


general histories of Europe, and other available material 
in the library, for sttidying the period of cathedral build¬ 
ing in Europe. Make a collection of the irictures of the 
great cathedrals. 'The National Geograjihic Magazine 
for July, 1922, pages 60-114, has excellent pictures. Find 
what you can about the building of these cathedrals. 
Consult the Reader’s Guide for magazine references to 
articles about the injuries to the Cathedral of Rheims. Find 
how stained glass is made. Some children have greatly 






Fig. 122. Choir, York Minster, England 
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increased their interest in windows by designing a window, 
and making a representation of it by using black cardboard 
for the leaded portions and pasting colored tissue [laper on 
this cardboard to represi'iit the colored glass in the design. 
When this is placed in the window so that tin; light conies 
through, the effect is surprisingly good. 

Read the prelude to the second part of Janies Russell 
Lowell’s “ Vision of Sir Launfal,” and see the cathedral ideas 
in the frozen brook. W’;dk through a forest or dense woods, 
if available, and note the tall cathedral cohunns of the tree 
trunks, the groined arches of the interlocking branches, and 
the blue vaulted sky and the interlacing leaxes forming the 
roof of the great cathedral. One need not remain long in 
silence before he hears the choir of birds. Read Hyrant's 
“ Forest Hymn.” 

The W'ork should lead to the recognition of the charac¬ 
teristics of (iothic architecture its spires, and its trefoil 
and ([uatrefoil designs in the caiwing in its choir stalls, altar, 
pews, and arched window' designs. 

The decoration of the gloomy stone' walls with gorgeous 
tapestries should be noted. The industry of tapestry weav¬ 
ing gradually became an art. Great religious themes w'erc 
portrayed in the Biblical stories w'oven into the designs. 

Finding different ways of cleaning a house. /\mong some 
American Indian tribes burning a house after a death was an 
early custom. Explain how this ctistom may hax’e arisen from 
their observations of contagion. Compare with our method of 
removing contagion by disinfecting. Just how' is the vaettum 
cleaner an aid in keeping down the amotmt of illness 1 Com¬ 
pare with the use of a broom. Collect desi riptions and illus¬ 
trations of different kinds of brooms, including the turkey 
wing used for the colonial hearthstone. What effect does 
sunlight hax’e on germs ? Wdiy should one sun rugs ? Com- 
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pare the presenl cusloni ol iisint; mgs and vacuum cleaner 
with the earlier custom in some conimunilies of nailing down 
a carpet, sweejiiug it, and taking it up every six months and 
heating it. 

Making a bookrack or waste-paper basket. In some 
schools it may he adcisahh' lo eucoiinige die iulires! in 



I'it.. \\ aslc-Pri[)rr B.iskfl s M.'nlc liy iMflh-Ciratlc Cliildruti 


lumherhy making it possible for the children to make hook- 
racks or waste-paper baskets. Many designs are available. 

Desirable outcomes in Grade V. l-'rom this work the 
teacher may expect : 

1. Knowledge about die government's efforts to con- 
•serve and replant forests. 

2. Ri'specl for foreslrv laws. 

3. An interest In the life of a forest ranger. 

4. Knowledge of the Ininljcring processes. 

5. Rather definite knou ledge of the present status of 
our lumber stipply. 

6. Appreciation of grain In wood. 

7. Some ability lo recogni/e different kinds of wood. 

8. Appreciation of ,t castle. 

9. Ability to read stories coni,lining dettiils about a 
castle with more underst.Hiding. 

It). An interest in tapestry weaving. 
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It. Appriri.uiim (it (lie lM^t(lri(■ hij;iiifirancc (if chiirrh 
architccliirc. 

12. SdiiK' int(^rc.sl id ^(kkI design and interest in church 
winddws. 

I.V (jia'ater aiiprecial idii (if our convenitnices in removing 
dirt. 


('.R.\ni! VI 

Finding what constitutes value in rugs. I?y this tinio .some 
work will ha\c liecii il(inc in rugs stiiricit'iil to lay the basis 

for ;in iiit('rest in 
I hem. .A rug sale or 
a niagaziiie tirlicle 
may be the occasion 
of (|U(sti(ins as to 
wlnit eon s I i t ti t es 
\ aliie in nigs, ('ol- 
leet stieli aiberti.se- 
ments and newspa- 
|)er and niag.azine 
artick's aboiif rugs 
:is can In' obtained, 
by this iiK'ans be¬ 
come as well in¬ 
formed as possible 
abotil the different 
kinds. Tlien\'isita 
store .selling rugs 
and find otit from 
the dealer the differ¬ 
ent kinds and their 
valties. Some of the 
larger deptirtment stores carry a line of hooked rugs made in 
Nova Scotia and New Hrunswick. 'I'he.se represent a type 



< "H'bsi/ Mu\<um of Art 

Fig. 124. A 'rurkisli Silk I’Kiyur I\i4' ol iliu 
NiiK'tccnl.b C'untury 
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of handniaclc riii; popular in our coiintrN' a few ncuer.uious 
ago. The design was drawn U])on llie coarse textile which 
was used as the foundation. .\ htrge coarse hook, pointed 
at theenil for [)tinchiug holes, was used in drawing the yarn 
or rag strip up through the textile far enough to niaketi loop. 
Footstools or .small rugs <if this kind may he found in the 
community. Often the colors art' \-ery crude and the design 
stilt and tibsurd. Tlu' rugs tntide hi Nina Scotia and New 
Brtmswick, howeeer, often are lov ely In color and design. 
Some sell for large sitms ol money. This type of rug rep¬ 
resents an .AnK'rican de\'elo|iment of an art in rug making 
which is suggi'stive of the oriental rtig. 

Find the characteristics of orienltil rugs in Irregularity of 
design and shape, in softness of colors, in duraliilily of qual¬ 
ity, and in metming of design. 'I'he Metropolitan Museum 
of Art, New Ahirk City, has iirinted material w'hieh gives 
pictures, drawings, and descriptions which will help a 
little in gaining .some understtuiding of the meaning of the 
designs. 

Learning to recognize some of the characteristics of 
good furniture. Strength of construction, kind of wood, 
appropriatene.ss to jiurpose, (|uality of workmanship, and 
beauty of design are essenti.il in a good looking [hece of 
furniture. Many designs are interesting in line when thought 
of apart from the material, but, when thought of in terms of 
thegrainof thewoodand conse(|iient strength of construction, 
are, not satisfying. .A piece ol furniture to be good must be 
good for something. .An element often overlooked is the 
elcment’ofappropriateness to purpose. The |)ieceof furniture 
must be in harmony with its surroundings, 'File hetivy 
looking mission furniture crowds ,i small room. Icxpensive 
oriental rugs call for furnittire of ('xcellent material and 
workman.ship. .A dainty Sheraton chair is inappropriate 
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in a room where tliere are a nuinher of children playing. 
Highly polished furniture is not appropriate in a summer 
camp. 

Write to some furniture hou.sc for catalogues of their furni¬ 
ture. After becoming somewhat familiarwith their types and 




ConrUsy AfctropoUlnn Mv^nim of Ar( 

Fig. 125. A Group of Furniture from the Ej^yiitian MuUllc Kinj^dom durin}' 
the Empire Periofl, from Tliebes ;ind Elsewhere—Made of Wood and Rush 


having gained what information is available upon styles atid 
periods of furniture, vi.sit a furniture store and find the kinds 
there on sale. 

This attention to good design in furniture may lead to qttes- 
tions alx)ut period ftirniture, for the children will note such 
terms as Chippendale, Sheraton, and Queen Anne occurring 
in catalogues of superior furniture. Eberlein and McClure’s 
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book, The Practical Book of Period Furniture, is of great 
assistance in finding the chief characteristics. As a sugges¬ 
tion of possibilities, some of the chief periods and some of 
their outstanding characteristics are li(!re given. 

Jacobean, 1603 1688. The material was tisually oak, bttt 
walnut was it.scd in the latter part of the period. In general 



Fig. 126. Furniture Made liy Upper (trade Cliildrcn 


characteristics the fitrnititre was stottt and heavy, even to 
clumsiness, vt ith a predominatice of straight lines, and with 
a tendency toward squattiness. Stools and benches were 
more common than chairs. The occasional chairs were fitted 
with high seats, heavy stretchers between the legs, high 
and stiff paneled backs, quite suggestive of choir stalls — 
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the whole expressiiiif hexerity ami dignily. 'I'he legs and 
stretchers were often turned. Fre(|nently (he former 
were hnlhous. ('ar\ iiig was much used. See Fig. 127. 

WiUiam ajid Mary, 16HH i-]02. The material usually was 
walnut. The period was characterized by hooded (ops, 

ciiij-turned legs, of(en 

U were often hoofed or 

^ clawed, (’aiwing was le.ss 

CmtUc^y Milninnli/iii) \rt 1,1 • ,1 . 

r r,r , , iisc(l thaii 111 tlu* prcvious 

Flfi. r’7 LaU’ [auulHMii ( han of W.ilnnl . ' 

iKTiod, ;iIlh()Uii:!i still 

In tliD stvlc of C'liailcs U, known as the i i *i • 

Resloiahon r.no.l. l6Ho 16S5. 111 

Figures i2<Sand 129. The 
furniture reflected the Dutcli inlluence. 

Queen Anne and Early Georf^ian, ijo2-l'jjo. The materi¬ 
als were usually walnut or mahogany. The outline seems 
characterized by the use of the ryma curve, a double curve 
somewhat like a flattened letter s. Two such curves in 
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combination, at one angle, ga\'e llie liiu' for the b.iek of the 
rliair, at another angle the to])^ of M c rel.n ie"- or en|iho.tr(h, 
ami ^lill another angle the ^kirl-, ol lerl.iin piece'’, while 
one enr\’e g;i\'e the line of the e,ihri( ile leg. Fikthorate e.n \ - 
ing aho was used, the knees of eahriole legs being adorned 


with eagle heads; later 
with lions’ heads, and 
still kiter In' grotes(|tie 
stUyr-niasqtK's. 'I'he feet 
of the k'gs were eaiwed 
intcj clawed, cltilihi-d, or 
hoofed elh'cls. The use 
of stretchers is little 
found in this period. 
The chair hacks were 
.somewhat lower than in 
pre\'ious periods. 'I'he 
central ptirt of the hac k 
of a chair is ctilled the 
sl>lal. In this period the 
spkits were tisually lid- 
dle-shtiped and the seats 
rounded. See Fig. i.V'. 
Figure 129 is ait Ameri¬ 
can highkioy of this 
period. Note the in¬ 



verted cups and cyma in its'i-.u I'f J.itik,; it. icss-iMc) 


ctirves. 

Louis,XIV, 1642-1-1 'Fhe mtilt'rial was oak and walnut. 
'I'he structural lines were \ertical and horizontal, giving ;i 
tall, perpendicular aspect with anc'li'inent of severity. 'I'he 
furniture of this period is characterized by dignity, even to 
the pompous, and by magnificc'iice, elegance, and profusion 
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of ornamentation. There was much use of veneering, gilding, 
painting, lacquer, and metal and tortoise-shell inlay, as well 
as of rich upholstering. The decorative motifs- included 

cupids, wreaths, busts, 
satyrs, and doves. The 
seats of the chairs were 
apiJro.vimately square. 
See Fig. 131, 

Louis X V, 1715- 
1774- Walnut, oak, 
and mahogany were 
used, the last more 
than in any previous 
period. lu contrast 
with the Louis XIV 
furniture, that of this 
period is characterized 
by extreme curved 
structural lines. Legs, 
arms, and frames of 
chairs were carved 
elaborately. The seats 
were broad and nearly 
square, tapering 

CourUiv MetwpotIti7n sfusrumo/ AH slightly tOWatcl the 
Fig. 129. .An American Mahogany Highboy back. The arms of 
of 1710-1720 chairs were short 

Reflects the William ami Mary Period in- flaring the SUp- 

fliiencc through the invcrLcd-cup turned legs ’ , 

ports to thie arms 
meeting the seat far liack. The backs tvere broad, arched a 
little, and carved. Bedsteads were characterized by dra¬ 



peries and canopies over the head rather than by posts. 
Tables often were made with not a straight line except the 
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top. As in the i)rc\ioiis period, niiich use was made of 
inlaying, veneering, painling, and npliolstering. The decora¬ 
tive motif included rocks and shells — the “ rococo ” orna¬ 
mentation. It was a formalized attempt to express a 
tendency to the rustic. Wreaths, busts, satyrs, doves, cu- 
I)ids, and fountains again 
were much employed. 

Sec Fig. 132. 

Chippendale, i'j40- 
lySo. Mahogany was 
the characteristic ma¬ 
terial, with some use of 
satinwood. In general, 

Chippendale’s furniture 
is charac I erize<l by 
strength and solidity 
combined with grace and 
lu'auty. It appeared 
strong ;ind was so. Be¬ 
cause of the use of ma¬ 
hogany instead of walnut 
the heavine.ss of preced- 

. , Courltiu Mt^lropoHlan Museumof Art 

mg types was disl)laced J.-,,. , M,j,oK.iny Cti.nr of tlie Early 
by lightness and grace. ttcoigian Period 

Ilis work falls under four 

sources of insjiiration, for he was most skilled in adapting 
styles to his standards of excellence. The first pha.se of his 
w'ork is characterized by the I rails of his Faiglish predecessors. 
In this iieriod he used as motifs licjiis, mas<iucs, egg-and-dart 
for moldings, claw-and-ball, and acanthus leaves. He re¬ 
tained the cabriole leg, clawed foot, and hooped-top back. 
See the chair in Fig. 133. The second type was marked by 
the Gothic influence, where he used pointed arches and 
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(|u;itr(’foils for motifs. The (iothic pillar and fretted de.signs 
are eharaclerislie. The third ty[)e is French, using the shell 
and rococo motifs. 'Fhe fourth type is Chinese, with pagoda 
details for motils. 

Tlie chairs characterize his work |)erhaps more than the 
work of any othi'r designer. "I'he seals were angled at the 
front corners and broader in front than at the hack, giving 

an open, generous effect, 
d'he backs were greatly 
varied, ti'iiding to be 
fret led and interlaced 
in effect, as conirasled 
with the solid splats, or 
|)anels, of Oueen .Xnne’s 
I ime or the (liereed sjdals 
of die Farly (leorgian. 
'I'hey included [lierced, 
splat ted, llat-hooped, 
ribband, ladder, (1011110 
jiillar, bar, and fretted 
backs. With the change 
from the cabriole legs 
of his earlier period to 
straight legs, he used 
slri'tchers. Along with 
this was the inirodttc- 

f iiurhsu M nsx um nf \rl 

Fic. 131 A cisiir sf th, Ls„,., .\iv IV n,»l R"'! sciuarcd backs to 

stipplant hooped backs 
and the making of the back legs continuous with the up¬ 
rights of the backs. See the chair in I'ig. 133. Note the 
cabriole legs, hoopi'd back, and back legs separate from the 
back. It is a chair of his earlier work. Contrast with the 
chair in Fig. 134, noting the siiuarerl back, straight legs, and 
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back k‘,t;s and back coiilinuouh. In .ill liih liiniiliirc can ing 
was used as the decor.ilix'c eleiiienl. 

Adam Brothers, jrdj l~Q5. The Ad.ini brothers used 
mahogany, bill in addition saliiuiond ,ind oilier lighter woods, 
which hitherto had been used lor inl.i\- onl\-. The geni'r.il 
characteristic of llieii furniture w.is sir,light lines, aluiosi to 
angul.irity, which w.is oinlated by the lightness tiud gr.ici' 
ofthedesign. I.egsweie 

of chairs often were ouii 

Adam brothers gained ^ 

molils from the classic o,,.,., u,,.,1 a 

style. Using urns, reed- ' '-i-’ A < li.m si ih,' i.sm, .\v iv-n.i.! 

• , j I- ,1 * W.tliiul .mil ’I'.iin '-t 1V 

111^, wrcalhs ol IIowcin, 

festoons of drapery, or husks eaiighl up by ranis’ heads, 
knots of ribbon, and drops of bell liowers. 

HcppIfU'liile. J'j6j ( ') iy(S6. The m.ilerial generally used 
was mahogaii)’. He|iplew hile ,ilso made much use of lighter 
woods siu'h <'is the Adam brothers ustsl. 1 [epplewhit('’s 
work was characterized by grace, lightness, and beauty of 
conlotir.^ His work is siniil.ir in m.iny respects to that of 


t'K. 13J ,\ ( h.iii ,,l Ih, 

• W.tlinil .mil 


Sheraton but differed in this, that where he had concavity 
in the front of drawers and chests, Sheraton had conxexity. 
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T'he Adam brothers, Hepplevvliite, and Sheraton used straight 
legs, usually slender and tapering. The backs of Hepple- 
white’s chairs were usually shield, hoop, or interlacing heart 
backs, the shield being (|uite characteristic. The backs 
are usually supported by e.xtensions of the two back legs, which 
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Fig. C'ln])i»‘ntl;ilc P'nniilnrt' 

are slightly ctuw'cd as they rise to uphold the back. See 
135- rile tapering legs usually were scpiared with spade 
or block feet. The decorative methods include painting, 
inlay, maniueterie, turning, gilding, and veneering. He jjre- 
ferred painting to inlay. He used classic motifs foi his de¬ 
signs, including acanthus leaves, pendant husks, rams’ heatls, 
and flowers. Reeding, fluting, rosettes, and ribbands w'ere 
also used. Especially distinctive inotifs were Prince-of-Wales 
feathers, ears of wheat, and the lyre. 
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Louis XVI, Mnterinis in this period in- 

rludcd mahogany, walmil, oak, and satinwood, as well as 
all known ornamental woods. ICvery |)roeess siiilahle for 
ornanienlation was employed, free irseof rvonderfiil ffeain is 
and (iobelin tapestries being ni.ade. Where ta|)eslries were 
used for seats and backs, the inclosing or framing wood was 
intricately carved. I he 
contonr lines are recti¬ 
lineal' as are those of 
I fepiilewhite, but espi'- 
eially those of Sheraton. 

The latter was rmich 
inflitenced by the f.ouis 
XVT furniture. There 
was a marked influence 
of classic design. 'I'he 
chairs tetidi'd toward 
squared backs. The 
arms were at right an¬ 
gles to the backs and 
supported by straight, 
upright e.xlensionsof the 
front legs, or they con¬ 
stituted a curve con- 
tintiing from the back. 

If the latter, the sujiports were curved 
straight and tapered. 

Sheraton, ly^-o-iSod. The material was usually mahogany 
and sattnwood. Sheraton’s furnitttre stands as the e.xponent 
of straight lines. The fronts of chests and drawers were 
convex.- Slenderness and narrowness of contour with 
simplicity of outlines is a prominent characteristic, so that 
perpendicularity seems to be the salient feature. He was 



M'lrvi/oUian Mu'>tu/n of Art 
134 A ('liippfiiiLik' (..'tiair of the 
Ciolhic Type, 176<)' I765 


The legs were 
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niiK'li inliiii'iirc'd hy ihc Louis X\'l styk'. H(’ was a c hampion 
of inlay as ()ppos('(l to paituiiit; as a clcoorative ])rocess. 
Dignity and rclinciiu'nl together with dcLeary of outline 
and detail are his. 'I'he structure of his furniture is stronger 
than ai>pearance would indicate. lie was ingenious in 

devising hidden com¬ 
partments and his furni¬ 
ture was often made to 
s<-rve a double puri)ose. 
See big. I3(). 

Empire, I'jgj-iSjo. 
I sually the material was 
e\ception;illy line ma¬ 
hogany. Some writers 
hac esaid it “ lacked dig¬ 
nity, retinement, grace, 
originality, and spiritu¬ 
ality." 'I'he furniture was 
elaborately ornamenU'd 
with bra.ss. Its charac¬ 
teristic motifs were lions’ 
and bears' claws, pine¬ 
apple, acantiuts letives, 
pillars, wings, cornuco¬ 
pias, shields, swords, 
war trophies, stars, and 
Ix'es. 'I'he letter N, for 
Na[)oleon, was in e\ idence as a design motif. In contour the 
furnilitre was hea\y, cumbersome, rectangular, even bulky. 
Legs were straight and turned. There was some use of up¬ 
holstering, which was heavy in color and pattern. Carving, 
turning, vcmeering, painting, and gilding were ttsed as decora¬ 
tive means. The finish was a very high jtolish, reddened. 
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Summarizing the kinds of building materials in use. 
Wood has IxTii sonicwluit lliorouyhly studied in the lifth 
grade. The lack of eiiutigh wood has led to interest in other 


materials. Then, loo, 
the demands ol mod¬ 
ern civilization call 
for fire])roof material 
and that which is 
very strong. 

Concrete tinil ce¬ 
ment construction 
are hecomiug very 
familiar. 'The book¬ 
let, entitled Cn)i<'rele 
Coiistnii'lioii, pub¬ 
lished by the Allas 
Tortland Ceineiil 






Company, 25 liroad- 
wa\'. New ^'ork 
Cll\’, is \ery helpliil 
in suggestions and 
directions for using 
cement. W'indow 
bo.ves, bird baths, 
snn dials, sidewalks, 
and many other 
things w’ill be sug¬ 
gested to the children 
as possible things they ran make. 'The' making of a collap¬ 
sible form for a flower i>ot is not only an interesting e.vperi- 
ment but furnish('s another illustration of ways of shaiiing 
[ilaslic material. Find from encyclopedias or other sources 
how cement is made. 


Fi(. 


136 An Aim 
S.ll in\\(/'nl 1 


( hurti\ii Mituiiiiiimn Mu^tum n/ trf 

•b .III Dc'.k anti Ikniktasc nt 
I SlKTaltm SivU', i8ou 
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The use of sled in reinforced concrete construction should 
be a matter of consideration. If possible, visit a piece of 
reinforced concrete construction work in process. The fur¬ 
ther use of steel frames in constructing tall buildings should 
be made as clear as possible. Magazine articles and adver¬ 
tisements will hel]) in this. A very suggestive article on 
“ Industry’s (Greatest A.s.set — Steel,” by J. Showalter, may 
be found in the National Geographic Magazine for August, 
1917. It is quite helpful in gaining some notion of the use 
to which steel is now put in the building industries. 

Attention should be called to the recent tendency to 
substitute asphalturn, asbestos, (ilc, or com[)osilion shingles 
for wooden shingles; to substitute metal or other prepared 
lath for the wooden lath; to the use of stucco for weather 
boarding; and similar substitutions. 

In the matter of earthen materials, note the substitution 
of concrete blocks and hollow tile for brick. By way of im¬ 
pressing these changes, find the cost of flooring a garage with 
brick, with cement, and with stone flagging; or find the 
cost of a brick foumlation, a stone foundation, or a concrete 
foundation for a house. Which material is used the most 
to-day ? Why ? 

Considering the harmony of house furnishings and dec¬ 
orations. By this time, the various articles used in furnish¬ 
ing the house should have been studied in sotne detail — 
floor coverings, wall coverings, window curtains and shades, 
tables and chairs, and other appropriate furnishings for each 
of the respective rooms. Some time should now be given to 
consideration of the relationships of these various elements of 
interior furnishings and decorations to each other. The 
floor coverings, wall coverings, furniture, and other decorative 
features of a room should all form an harmonious unity in 
both form and color. Rooms opening into each other should 
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not present rontrasts that are very great, if they are to he 
used together. Visit some lionies to find liow far unity is 
usually secured. If possible, visit several rooms which are 
decorated and furnished iii e.xcellent taste. Note how com¬ 
pletely everything seems to belong with everything else. 
For rooms that are finished but bare of furnishings, make 



I'lc;. 1.^7. Class Dcsij^ns for Wall Paper Stencils 


selections from stores with w'hich to furnish them as you 
would if they were your rooms. Suidi jtractice as this is an 
c.xcellent means of cultivating judgment and taste. If your 
class can helf) really to furnish one or more rooms, it will be 
well worth while to do so. This work is a fine test of the 
art values taught all through the elementary school with 
reference to furnishings and interior decoration. 
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Finding whether it is cheaper to rent or to own a house. 
Find tile price of a house and lot of desirable type. Find the 
interest on this amount of money at borrowing rates, the 
ta.\es on the ])roperty, the insurance, the upkeep, and the 
estimated deterioration on the proiierty per year, h'ind what 
the rent of such a place would be. Which is the cheaper? 
Why own a house ? W'hy rent ? 

Desirable outcomes in Grade VI. From this work the 
teacher may e.\pect: 

1. An increasing apiireciation of rugs and fiirnitiirc. 

2. Some ability to judge good (|u.ility in rugs and furni¬ 
ture. 

r.ilher definite knowledge of dilferent materials 
used in building lo-d,iy. 

4. Some judgment as to the cost of a house anil its 
maiiiteuauee. 

5. Know'ledge of the outstanding characteristics in period 
furniture. 


nillLIOOR.M'IIY 

Balduksto.n, L. Roy. — Ilotunvifcry. Lippincolt. 

Discusses plumbing, he.Uiug, lighting, labor-s.iving appli¬ 
ances, furnishings, cleansing, renovating, disinfecting, 
and fumigating. 

Bayliss, Flaka KI'.kn. — Lohimi, the Lillie Cliff-ilwellcr. Fub- 
lic School Publishing Co , Bloomington, 111 . 

A story suitable for tliird grade, about the life of the Cliff- 
dwellers. 

BEVlliR, IsAiiKi.. — The House, Its Plan, Decoration, and Care. 
Library of Home Economics, American School of itome Eco¬ 
nomics, Chicago. 

Cooi.UY, A. M., and Spohr, W. U. - ffousehohl Arts for Home 
and School, Vei\. 1 . Macmillan. 

Pages 1-145 given to house furnishiug and management. 
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Eberi.ein’, HaroU) Donaldson, and M(('li'Ri:, Annor. 
The Practual Book of Period I'liniihirr Fippincott. 

Goddard, P. E. -- Indians of the Soutlncest. Anu*rir<in MuMMiin 
Natural HistoiA, Nnw ('ily, llandhook Series No. 2 . 

SuitahU* for ehildun to use- .is a rdcrcnce. Illuslralions 
excellent. 

Hardino, S.\\in-J. H. --Slory of (hr Middle /lines'. Se'oll, 
i'oresiiian. 

('liai)ler 14 contains a .^ood description of a castle and of 
castle life. 

Ilotuai, Dr. Walter, Racial (Ironfs and /df_nrcs in (he Na(nral 
History Bnildiir^ of (he (I. S. National Mn.unnii. Smithsonian 
Kept. D)2o . (no 656. 

('onlains e\('elien( illii.strations of many (>’pe.s of houses. 

Kino, (Aias. A. W'oodwork and Carpentry Series, cont.lining' 
volumes on Elements of WooiReork. EJement'^ of Construction, 
Constructive Carpentry, Inside Einishine^. American IFiok ('o. 

Valuable for tiiose who ne-eel help on wemel e'e)ns|ruclion. 

Kinnk, Hft.kn, and ('ooiU'V, A. M The Ilonicand the Family. 
Macmillan. 

(.'ontains he-li^ful su^^pustions on furni.shinK, s.inilalion, 
and cle-ansini; of the home, ('an be used by eljildren eif 
the up[)e*r e'lementary ^r.ides. 

Novks, Wm. — Handwork in Wood Manual Arts Ihass, Peori.i, 

MI. 

A very detailed .lerounl, e)f lo^^iii^, saw milling, wood h.ind 
tools, anel jjroeesses in construction. Exce'Ilent illustra¬ 
tions. 

Noyes, Wm. — Wood and Forest. Manual Arts I-*ress. 

A very inclusive description of structure eif w'oe)d, pro|>erties 
of'wood, kinels of woexl, llie euK'niies of the forest, forest 
distribution aiul e-ompf)sition, and exhaustion and use of 
the fe)rests. Excellent illustrations. 
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Winslow, Leon L. — Elementary Industrial Arts. Macmillan. 

Uliaptcrs 4, 6, 9, ii, and 12 treat of lirick and tile, ceinenl 
and coiu'icte, iron and steel, glass making, and wood¬ 
working. The discussions arc well illnstraled. 

VVissLER, ('lark. - - North American Indians of the Plains. 
American Museum of Natural History, New York City, LLnid- 
book Series No. 1. 

Well-illuslrated, authentic descriptions. Fi.xcellent refer¬ 
ence for children. 
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Sur.GESTIONS I'Ol; THE StUDY OF Utensils 
OKA])!' I 

Playing with clay. W’licn a child lirsl ,yi\(>ii clay he 
takes great deliglil in just niaiiii)iilaling' il. lie has no 
purpose, iI(‘ makes no plans, lie iMpoys handling il hc- 
canse he linds it a plasti<- material, easily maniptilated. lie 
soon ceases to look upon it as dirty. 

Making dishes and flowerpots for the doll house. I'rom 
the htmdling, the child soon begins to make shapes of things 
abottt him. I he teacher here should guide his selection 
to objects that will pro\e stimulating to fiirthi'r effort, 
lie tnay make a boat of clay, bitt il will not float and loses its 
sh;i|)e when [till into the water. 11 is better to guide him into 
making dishes anri tiower|)ots lor the iloll house, lie will 
lind that he is doing what really is done --- making dishes 
and llowerijots of clay. 'I'o make' (hem more usable, after 
the clay is thoroughly dry, one may pul the dishes and llower- 
pols into an iron kettle with an iron lid and bury the kellli' 
in the cotils in the hottest ])arl of the furnace, where they 
should remain a da)'. 'I'liis will hanlen the llowerpots,so that 
they really can be used 'I'lie dishes will not hokl watei 
because tln'y are not glazed. 

Finding out how dishes and vases are made to hold water, 
hlxaininc' the dishes made. Compare with some that came 
from the store, noting the glaze on the latter. f.'.et some 
|)icces of broken dishes and note how' thick the glaze is. 
Note also that all but the glaze looks like the dishes made by 
the chikiren. 

-'7'J 
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Visiting a pottery. If ihcrc is a pottery in llic comnumity, 
visit it. See the men making the iiottery, note the sheds 
wlicrc the pottery is drying, wateli the men staeking a 
kiln, and watch a kiln wliicdi is la'ing fired. Rsp(‘('iaIIy 
interesting is it to watch the num who is dipping the pieces 
in the glaze material. I snally in cheap ware, like crocks and 
jugs, the pieces are glazi'd after the drying, before the firing. 
In more carefnlly made pieces, like table dishes, the pieces 
are dried, fired, glazed, dried, and then fired again. Watch 
the man put the line on the jug near the top. Or some¬ 
times he di]>s the lower part of the jng, up to the shoulder, 
into one tub of glaze and the upper i)arl into another tub. 
('■o to the [lieces of fired u.are wdiich are ready to sell and see 
how they^ look. I he lower part ol the jug is brown and ihtr 
upiK'r part is white. There must be sonn' difference in the 
two tubs of glaze. 

Visiting a china store. Tlu'se differences in glaze should 
call attention to the fact that dishes are decorated with many 
colors. 'I'his can be better muh'rstood if the children tell the 
colors of the dishes they have in their homes. Some may ha\e 
vases for flowers, made of clay' and decorated in various colors. 
It is advisable to \ isit a store selling dishes and note the great 
variety in sizes and shapes, ('all attention to the many ways 
in which they are decorated. Some hava' lines painb'd on 
and some have patterns stamped on in a manner similar to 
the w'ay we put a picture on an Raster egg. 'I'he great num¬ 
bers of dishes e.vactly alike in size and shape should be noted 
also. .Ask the merchant to show how the dishes come tracked. 

Visiting a clay bank. By this time the children rrill have 
asked more than once what clay is. Visit a clay bank where 
the clay is secured for the [rottery, if possible. Or a bank of 
clay, not so used, may be visited. Note the thickness of the 
bed of clay. This clay is .soaketl in water in a large vat until 



SUGGESTIONS FOR THE STUDY OP UTENSILS 281 

it ran ho stirred into a rrcamy li(|nid. 'I'his is strained to 
take out sticks and stones. If it then is allowed to stand 
se\'eral days, th(' water etin he poured off. The day can now 
he dried itntil it is in a condition to he molded. 

There are different kinds of chiy — some red, some ttray, 
some hine, and some y('llow. Some is wet when dug from llie 
ground. Some looks like rock hut is so soft that it c.'in easily 
he nihhed into a |)owdi'r. The liner (|tialities of clay are 
used for dishes, the coarser for hrieks and sewer |)ii)e. 

Making May baskets or baskets for Easter eggs. Secure 
some cat-tail rushes, some 
palm lea\ ('s, orother veg¬ 
etable in coarse strips. If 
none of thest' is a\ ailahle, 
ctit stri]>s of tough jiaper 
one-half inch to an inch 
wide. Pieces twelve or 
fourteen inches long w ill 
he a goofi length. Weave 
the' base of the haski't by 
the over-under process, 
allowing the ends to c.x- 
tend. When the base of 
the (h'sired size is secured, 
push the strips clo.sely 
together, then bend them 
upward at right angles 
to the base. Take a long strip and weave in and out 
around these upstanding strips, creasing the corners. h'iriLsh 
this by weaving far enotigh around the second time to titck 
the end in seettrely. Push this llrst strip w'oveu in, down close 
to the bottom. Weave iti another strip, and as many more as 
arc desired, being sure you go outsid(‘ of the s|>okes of which 
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'i'v ./.y, j|^ ^^ 


you went inside the last time around. When the de¬ 
sired numlier of rounds ha\'e l)ecn made, leave the two 
middle upstanding; spokes on each skle. ('ut the others 

^ so that they extend 

J l above the weaving 

ll a length nearly twice 

J, the width of a strip. 

Bend each spoke 
'■ '^:'^y-;yyjlilj y clown so that it 

■'yi: Ji "'‘‘^ves down into 

‘'y'-y'-yy -'y' tbf basket and the 

.y/. end disappears, lo 

/ strengthen the edge 

yy a second strip ran be 

y-y woven around, im- 

-yy. ^ ^ ''U.'/f y ji / ii'ccl'cilc’ly over the 

_ _ yy, ll<fl ' Before the 

• y spokes are turned 

L".-; | I ' ' ; e-;?; yy Y down. I'o make the 

" ^ handle, braid the four 

Fig ng Showing'tliu Methotl of Wt-avniu Liu' • • i 

W.tllsnniK-Basket remaining H)okes SO 

that thc'y interlock. 
Bind the resulting handle with another strip wound around 
and around, fastening in the ends securely. 

If vegetable materials .arc used green, they will shrink 
when dry and leave a very loose ba.sket. So, if a basket that 
is more than temporary is wanted, dried vegetable material 
should be used. Just before using, soak the material in hot 
water to make it flexible. 

Examining baskets. Compare the b<a.sket just made with 
such baskets as ari' a\ ailahle. Many will be found made by 
this weaving process, but it will be seen that there arc a 
number of others which are sewed. 


Fig i^g Showinji: tliu Methotl of Wt'avnig Liic 
Walls of the Basket 
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Listing the uses of baskets. .Make a list of the uses for 
l)askets and of the materials of u liieh baskets are m.iile. I'his 
will lend 'to iiierettse interest in baskets. .\ti attnietixe 
eolloclion tiiay be made by the ehildroi if desirttble. 

Making candy boxes for Christmas. I 'sing totigh ptiper, 
cut and fold into the shape of a bo\, tying at the corners with 
ribbons. X’ariotis sha|)es can be made, onee the children gel 
the idea. 

Comparing paper boxes, baskets, and dishes. Dishes 
hold water. They are he;i\'\' and hard and will bretik if 
dropped, litiskets are ligliler. They nsnally do not hold 
water. If made of vegetable liber, getting wet will not in¬ 
jure them. They do not break w hen dropped. Paper boxes 
tire light but will tear tind are mined if wet. 

Desirable outcomes in Grade I. Trom this work the 
teacher may expect : 

1. Ac(|n.lint.nice with el.iy tis a very salisf.uioiv m.i- 
teri.il to use in in,iking things beixiuse it is pkislic 

2. Knowledge of where el.iy eonies from .mil a little of 
how it is prepared for use. 

A ratlier ilelinile ide.i of the essenli.il processes in 
making dishes. 

4. The beginning of tin interest in dislies. 

5. Gre.iler rare in handling dishes. 

6. Some respect for fine dislies .ind interest in their 
decoration. 

7. Awareness of some of the kinds of baskets. 

8. An interest in how baskets are mtide. 

9. Some notions of the fund.inienlal differences between 
dishes, paper fioxes, and baskets, ,ind the consee|uenl ctire 
they sliould have. 
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CUADE ir 

Washing dishes. I'hc di.slios used for luncheon need 
washing e\'ery day. 'I'liere should he a luncheon cupboard, or 
sheK'cs in a cuphoanl for kee|iing the dishes, crackers, paper 
napkins, and wlitilexcr e(|uipmi-nl there is for huicheon. 
The ptir|)ose in washing dishes shotdd be Ititight - not only 
to nitike them clean bttl to remo\'e eeerything th;it will cause 
them to be ttn.sanitary. The methods tised ;it hotne can be 
discttssed in finding the best ways of cleaning them. The use 
of hot water atid soap, followed by riusitig, will be adetiuate 
for orditiary conditiotis, but if there is a conttigion prevalent 
the only safe thing is boiling the dishes. Boiling tisttally de¬ 
troys germs. 'I'his will raise (|tiestions as to care iti handling 
dishes. The fact that hot wtUer poured on a dish m;iy break 
it, while initting such a dish into hot water will not, should 
be explaitied, telling of the e\patision tinder heat, and the 
conscr|ltcnces when one part is stibjected to great heat while 
the rest of the dish is not. .Attention should be called to the 
danger of breaking a dish if set Hat in a pan of boiling wali'r 
over a Ihune. 

Placing dishes in the cupboard. Ideals of neatness and 
orderlitie.ss should be lattght in the putting of the dishes away 
each day. Accessibility of dishes, classifictition and arrange¬ 
ment into kinds, and ;ittracti\'eness as they appear on the 
shelf should be held up as standards. 

Arranging the luncheon table attractively. 11 is worth the 
time it takes to tetich the children to like a neat, attractive 
Itincheon table. Proper placing of the dishes is important. 
Attention should be called to the importance of ttsitig only 
such bouriuels as harmonize with thedishesand foods iti color 
schemes. To most persons nasturtiums are not attractive 
in a red dish. Sitnplicity should be etnphasized. The correct 
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positions of the knife, fork, spoons, plate, anti ^lass shonitl he 
taught. 

Making a list of all the things in the home made of clay. 
1 o extend the children’s conception of the uses of clay, it may 
be well to lead them to make a list of all the things in the home 



Fit. 140. The I.HiuIkon Tfittle 

The sc rut'll arrang(‘(i as a timing:; ittoni u sin^ i lu- ftiniiUiru tiiadu by Ihu uhiMrt'n. 


made of clay, ft can he ilhislrated with pictures of the 
various articles, some of which can he cut from magazine 
advertisements. The list may include dishes, crocks, jugs, 
vases, tiles, .sewer pipe, hrick, some kitchen and hathroom 
fixtures, and sometimes electric lixtures or furnishings. 

Making a glazed vase. No techniciue need he taught. 
The children will shape the clay in their own way. If a kiln 
is availahic, these vases should he gl.ized with prepared glazes. 
These can he purchased of H. F. Drakenfeld, 50 Murray 
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Slrcet, New York City, lii buying glazes, the possible firing 
temiieralure of the kiln should be known. One should se- 
leet (he glaze (hat will fuse at that leniiierature. 'I'o apply 
the glaze, tui,\ (he rlry jiowder with water to the ronsisteney 
of mediuui heavy ereaiti. .\dd a (easpoonful of gum arabic 
solution tomakeit stiekyand a (eas|)oonfulof gtun (ragacanth 
to make it (low smoothly. Apply with a small soft brush, 
using a lapping stroke' - lap the glaze on. The glaze 
mi.xture should be a|)plied until about a sixteenth of an itieh 
thiek. It should not be tipplied itntil the v-ase is thoroughly 
dry. .-\f(er it has been applied, the glaze should be 
thoroughly dried before (he \ase is tired. In ])laeing in 
the kiln set each |)ieee upon a tripod, beeatuse the glaze 
will tend to run down and this will make the \'ase stick 
tfi the floor if not so placed. 'I'he tripod touches the vase 
at only three points. Kxamining the bottoms of dishes 
will show some with tripod marks. Others have a rottgh 
“satided” edge or ritn itiioii which they have sat iti the 
kilti. In such, it is evident that the glaze must have becti 
very carefully pitt on. 

Seeing the vases fired. If possible, the children shotild 
\ isit the kiln when their ware is being tired. Many (luestions 
will be raised which shottid be atiswi'red to organize what will 
be seen. 

Summarizing the processes in making a vase. I'he 
clay is (l) dtig from the grouiifl, (2) soaked to a slush, 
(3) strained throtigh a wire screen, (4) allowed to stand until 
the clay settles and clear water can be drawn off, (,3) pressed 
and otherwise dried until plastic, (6) shaped inti! a vase, 
(7) dried into what is known as green ware, (8) glazed, and 
(9) fired. If the vase is very tine, it may have tw'a or three 
firings. The dried clay vase is called gm'i/, ware. When fired 
it is known as biscuit ware. When glazed and fired it is 
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called glazed ware. The thrce-lirin)> process is described in 
Grade VE 

Many pieces are spoiled or injured in I'lrini;. I'lie gla/ed 
ware is sorted into first.s, .seconds, and chuck. In sorting, 
each piece is struck to see if it rings and is therefore sound. 
Near a factory making jars and crocks, one may hear the 
cheery ring as the workman is l)nsy striking each piece to see 
if it is sound. The chuck is used for road grading or .some 
such purpose. Seconds are sold at [irices somewhat less 
than those receive<l for firsts. 

Making a collection of pictures of vases. Children often 
need to have modified their notions of what is be.uitiful in 
vases with respect to form and color, 'I'he building u[) of 
likings for the good comes through contact with the good. 
One way then is to interest them in finding as many pictures 
of beautiful vases as they ran. M.igazine atb erti.sements will 
furnish many. Disctission of the kinils of llowers to which 
the different .sha|)es and sizes and colors are suited is helpful. 
The teacher should try to ha\-e in the room, axailable for 
flowers, several v.ases simple in line but dilTr'ring in color and 
size and shajrc. 'fhe decision as to which \ ase is most suited 
to a bon(|uct is a very prolitabh' way of le.irning, if it is 
based upon group judgment. 

Discussing how people may first have made pottery, 
('hildren will raise qtlestioiis as to how people learned to make 
pottery. This should be talked o\cr with them, d'hey 
should be told abottt the work of anthroiiologists in trying to 
find how people lived before histories were written, 'I'his 
will lead them to see that we can only find the earliest possible 
ways, and surmi.se from what we find. By comparing the 
ways in which people now living make pottery, we c;in see 
differences between the ways of the less civilized and more 
civilized peoples. Read the myth of Grandmother Kaolin, 
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found in Cat-Tails and Ollier Tales, by M. H. Ilowliston, 
published liy A. Flanatjan. It gives what some people 
have thought might have been the beginning of potlory¬ 
making. Compare with the suggestions in Early Sea 
People, pages 149-153, by Miss Katlierine I)()|)p. 



Making Easter and 
May baskets. Baskets 
may be made for Easter 
and for May Day as was 
suggested in tirade I. 
No new techniqueshould 
be taught. 

Finding out about the 
beginnings of basket 
making. Basket mak¬ 
ing processes arc very 
old. Practically all 
pr'oples rntike them, even 
those of rather low types 
of civilization. Read 
from Katherine Dojtp’s 
The Tree Dwellers, pages 
106 til, and from The 
Early Cave Men, pages 
126-142, the story of the 
beginnings of basket 
m.aking as told in these 
books. The materials 


were vegetable siuh as grasses, reeds, strips of bark, willow 


branches, roots, strips of palm lea\'es, cat-tail rushes, and 


pine needles. There are two fundamental processes—(l) 
sew'ing or wrapping, and (2) weaving, with a possiiilc third 


method of shaping anil sewing bark. 
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Finding the extent to which basket materials are used in a 
home. Make a list of all Uk- tliiii^ih umhI in (lie homo 
which arc made of lluse basket materials. I'he list will 
include chairs, tables, parts of lamps, couches, trays, swings, 
hampers, jtarts of [jhaiHons, and baby buggies, as well as 
baskets. What is the predominant fundamental process 
in their construction ? 

Finding how paper and cardboard boxes are constructed. 
The children will want to make bo\i‘s lor ( hrislmas cand)'. 
firing together a number ol dilfcrcnl p.iper and cardboard 
boxes and find how they .ire constructed, hind the carious 
ways of making the I'orners strong, m.iking the boxes more 
or less air-tight, and decorating tlu'in. .All paper boxes 
have a stiff body, iisu.ally ol cardboard, riicsearecnl of one 
piece so sli.iped as to told and make (he lop, boltom, and 
four sides. The lop is soinelimes separale. There are 
various ua>s of f.islening the corner-. Sonielinies ihey are 
glued, a lap ha\ ing been allowed at eai h corner, in I he cut ling. 
Sometimes lhe\' are reinforced and held together by 
a strip of gummed cloth. Somelimis wire br.ids or cli|)s 
hold the corners, or strips of metal hi-teners mac' be used. 
Often this fotmdation box i- (iiccrcil with a decorative 
liapei'. 

From this investigation the childn'ii will have many ideas 
for their Ghristmas boxes. 'I'hec' should lie encouraged to 
follow good construction methods. 

Desirable outcomes in Grade II. From this work the 
teacher should expect: 

1. Correct method of <li-h w.i-hing. 

2. Ideas of sanitation in dishes. 

,it. Ideals of ne.itiK'ss .ind attractiveness in arr.mging 
dishes in a cupboard and in laying a t.ihle. 

4. An extended ,ii)|)reci,ilion of the signilicance of clay. 
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5. Some knowledge of tlie fiiml.unental processes in¬ 
volved in making a vase. 

( 1 . All apprecialion of vases, and inlerest in llicm, and 
some lasle in llie seleelion of vases appropriate to their use. 

7. Some basis of thinking .ilioiit the beginnings of 
potlery. 

(H. ,'\n interest in baskets. 

(). Some nnderslaiiding of one fundamental process in 
basket making. 

10. Knowledge of some of the kinds of materials that are 
tised in b.iskel making. 

It Knowledge of other things that are made of these 
materials. 

12. Insight into c.irdboard box construction enough to 
tinderstand the fundamental proees.ses in shaping bo.xes. 

i.V (ireater apiireci.tlion of beaut\ in color, design, and 
material used in eases, boxi's, dishes, .ind baskets. 

14. Some re.iliztition that basketry is a very old industry 
and has not greatly eh.in.ged. 

CR.MIE III 

Collecting Indian pottery or pictures of such pottery and of 
the designs used by the Indians. Bring togcilier as many 
pieces of Indian pottery ;is can be secured. Supplement 
these with as many pictures of Inilian pottery as are tivtiilable. 
(’omjiare these, noting the colors and cliiiracteristics of the 
designs. Find the meanings of these designs. 'I'he book 
by Jennie Hall, called Weavers and Other Workers, on page 
93, gives the key to .some of the designs. Compare the de¬ 
signs on the pottery with the designs on the blankefs and in 
the baskets. See F'igs. 34-40. Note similarities in motive, 
line, and rhythm. 'I'he Indians of the Southwest were 
especially noted for their pottery, ('onsult the book by P. E. 
Goddard, entitled Indians of the Aotd/tieejf, published by the 
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Aniorican Miisinini of N.itinal llislory, ILiiidhook Scries 
No. 2, for details of (lie lives of these Indians. Some ol 
them achieved a hish decree of pmlieieney in pottery- 
tnaking techni(|ne. 'They had, however, very inferior ineth 
ods of tiring their products and seem to have done little 
toward perfecting water|)roof pottery. 

Finding the uses the Indians made of pottery. The 
Indians used their pottery for dishes, cooking utensils, 



( 'inrii ^1/ Anil ri. 'in At ii\- ‘I m o' \ •Uiirnl U I'lni „ 

Fic.. 142 Tiiduin IVjttcry t'ron: New Mexico 


containers for storing food, and for water bottles. The 
Indian olla was made on the same principle as some ol (lie 
go-ealled iceless refrigerators, or coolers. The wall was 
slightly [lorous, just enough to keep the surface (Limp. In 
the dry climate of that southwest country this moisture 
evaporated, hai ing a cooling elleet, .is will be noted if you 
hold your arms when wet in the ,iir. 

Mueh that we know of early cii ili/ation In this country 
has been found out by areh.eologisis. One method of 
their work is to lind a mound w hich iwidcntly is not a natural 
mound gf earth. 'Fhey dig down through it, noting carefully 
what they lind as they [iroceed downward, 1 hey save iwery 
specimen and note just how' l.ir dowm it was found. 1 his 
mound is probably the ruins and debris of an Indian village 
which has long since fallen into decay after many successive 
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Kcnc’ralions have li\i‘(l thiTo. L'acli gctu'ration has dis¬ 
carded trasli, l)on(‘S, hits of l>rok(‘n tools, and tliiarts no longer 
wanted, along with dirt and ashes. Set the niotind has come 
to be a record of the past. I f the hotises were made of adolje 



('uurli^y A/it'.iJim ufilu lii<ltnn. Uiyc Found'ttU>n, New York 


Fic. 14,^ Zuni Wuiiktii a Coil in Miikinj' a Vkise 

or clay, as hotises in the Sonlhwest often have been made, the 
decay of these hotises tidds to the acctiimihilion of dirt. 

In such exctivations in the Southwest, it is usual to find 
the chief specimens in this accumulation of dirt to be ])ieces of 
broken pottery. In contrast with this, in some parts of 
New York State searchers in the debris reveal, not broken 
])ottery, but Hint chi|)s, pieces of tirrowheads, spearheads, 
stone hammers, and .scrapers often good ones lo.s't by the 
workers. Wdiat do these contrasts suggest as to differences 
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in tlu' lives of llic Indians of ihc Soiilhwcsl and of souk- parts 
of New ^’ork ? 

By coiiiparing the different pieces of pottery found in the 
ruins with each other, decrees of ci\ili/ation can he deter¬ 
mined— especially when they are in turn compared with the 
pottery being made to-flay by people of \ arying degrees of 
civilization. 

Finding how the Indians made pottery. R( ad snch ac¬ 
counts as are available, describing the Indian method of mak¬ 
ing pottery. .\ coil of clay was made by rolling, by means of 
gentle |)iishes on a smooth surface, a long piei'c ol cl.iy that 
had first been made as round as the hands could make it. 
When the coil was of a diameter varying from one-half inch 
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to one or more inches according to the kind of piece to he 
made, it was coiled around and around from the center out, 
to lorm the base, and the jiroce.ss was continued, one coil be¬ 
ing piled ii|)on another to form the walls. ,\fter it was |)iled 
lip in coils, the worker went back iwer the coils and rubbed 
them togi'ther, so that the whole thing bi'came one piece. 

Making a bowl by the coil method, a. Makins^ the. tem¬ 
plate. Oiir potters do not build w ith the roil method e.xactly 
as the Indians did, and their way is easier for novices than 



INDUSTRIAL ARTS 


2<)4 


is the Indian wat'. As an aid in making the profile of the wall 
the same on all sides, ent what is called a lemplate from a 
I'ery totigh piece of cardboard. Be sure that the vertical axis 
of the vase-form space is at right angles to the ha,se of the 
tem|)late, and further, be sure that there is plenty of base 
beyond the otitline of the \;ise. 

b. Wedging the clay. 'I'o make the clay tnore plastic so 
thtit it will not crack- when being used, wedge it thorotighly. 


'I'o wedge clay, 
throw it forcefully 
upon a hiird board 
surface or tipon a 
marble or stone sur¬ 
face. If a wire is 
stretched frntn the 
front edge of the sur¬ 
face to the top of a 
vertical stick at the 
back of the .surface, 
the clay can be 
thrown so that it will 
fall and be cut by the 
wire. Take up the 
tw'o pieces, skip them 
together with force, 
slap with the |)alms 
of the hands two or 
three times, then 
throw- the. lump 
to the table again across the wire. Repeat as many times 
as possible. 'I'he throwing forces the particles of clay closer 
together, while the cutting and slapping together cut into 
any air spaces and eliminate them. Clay shrinks as it is 
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dried and as it is fired. This slirinka,«:e causes cracks where 
air spaces are prominent. When clay is tired, the air.spaces 
left e.xpand under heat while the cla\’ shrinks. Hence nuicli 
breakage may occur if larg<' air holes are left in the clay lioily. 

c. Makin" llir plaster-of-Paris discs, h'or building a \'ase 
one needs a surface on which to k('ep the vase until built. 
It should be small eiiotigh to handle easily. Wood warps 



Fk;. 146 Making.; Ilio Ikisc nf Ow B<twl 
Nulc the use of llio pl.istur-ot-l’aris ilisu's. 


because of the moisture. .A slate will do. The best is a 
plaster-of-Paris disc, m.'ide by pouring plasler-of-l’aris into 
a [tic pan about one and (Jiie-half inches deep. I he |>ie ptin 
shotild first be well soaped with liquid soap. To mix the 
plaster for itouring, put about a quart of water iitto a bowl. 
Sift dry plastiT-of-Paris through the Ungers so it falls into 
the center of the bowl. ( ontiiuK' until a little dry mound 
ajjpears above the water. Then stir with a s[)oon until the 
jtlaster begins to pitll. Pour immediately. Note how (piickly 
it sets. 
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d. Making the base of the Imvl. Press clay with the thumbs 
down upon tlie plaster disc very firmly until you have a level 
surface about a (luarter of an inch thick, larger in any 
dimension than the base of the liowl. Draw a circle on this 
surface the size of the base of the howl. With a pencil point, 
a knife, or a stick cut away the clay beyond the circle. 

e. Making a coil. 
Take a i)iece of clay 
a little smaller than 
the first. Shape it 
into a cylinder by 
gently stpicezing in 
the hands. Lay it 
down upon a smooth 
surface. With the 
fingers slightly 
s|)rea(l, give it a 
gc'iitle [)ush away 
from yon, making 
('(lual the pressunt 
with all the fingers. 
When it has ceased 
rolling, give it a back¬ 
ward touch with all the fingers, caitsing it to roll toward 
yoit. Too much pressure Hat tens it so that it will not roll. 
As the fingers touch there should be a slight outward 
movement toward the ends. Continue rolling, watching for 
thick and thin [ilaccs. .Always have the fingers touch at the 
thick places. When the coil is about three-fourths of an 
inch in diameter, it is ready to apply. 

/. Making slip. Mix some clay with water until it is 
about like moderately thick cream. 
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g. Applying the coils. With a ix'iicil point iiiakn tltn outer 
edge of the surface of the base rough, extending the rotighness 
in from the edge about one-half an inch. Put a little slip 
upon the rotighencd stirface. Take the coil in tlio right hand, 
holding near one end. This hand does tin- work while the 
other turns the dies and manages the rest of the coil. With 
the first finger of the 
right hand, press the 
coil down upon the 
base, while the thumb 
and second fingers 
press toward each 
other on the sides of 
the coil so that the 
first finger is between 
them. These two 
prevent the first 
finger from mashing 
the coil flat. C( )ll- 
tinne piessing until p,,. t'^inulhc'lY.inplatiMnSlKipingtheWall 
you ha\’e carried the 

roil around the base. Cut it off diagonally. Cut the begin¬ 
ning end so that the two end.s (it together diagonally and press 
them into place. Holding the left hand gently on the out¬ 
side of the coil, with the right hand rub the coil and base 
together so that all cracks disaiipear on the inside. U.se 
the pads of the fingers. Place the left hand inside and rub 
the oittside and base together, d'he work of the left hand 
here is ‘Very important in holding the coil in place when 
being rubbed. Apply the template anil true up the walls. 
Sec that the top is level before applying the next coil. Con¬ 
tinue applying coils in the .same manner, roughening the 
surface first. To give an outward curve, jjlace the coil well 
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out; to give an inward bond, plaoe the coil well in on the 
wall. Smooth the surfaces by pressing with thumb and 



Fig. 149. Bowls Mailc l')y ;i 'I'hinl (iiadc 


finger jtads upon “ lmm|)s,'’ always ha\ ing fingers Inside 
pressing or holding against those pressing on the outside. 



Fig. 150. Fifth Grade Children in P.assaic, New Jersey, Firing Pottery Out 
of Uoors 
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If a coil is poorly placed, all coils above it are afTe<'ted. 
If a coil is put 011 in too soft a conilitioii, it cannot bear the 
weight of the coils aljove it and hold its shai)e. See that each 
coil is exactly right before adding anotlu r, as effort is wasted 
in building upon poor coils. 

Trying the Indian method of firing pottery. Indian 
pottery from the southwestern states irften has smoke on it. 



Fig. 151. Passaic Chitlrcii Roimviiig the Dishes after Firing 


This is due to the method of liring. A hole is dug in the 
ground. A fire is built in this hoh' and kept going until there 
is a large bed of hot coals. 'I'hese are raked out, the jiieces of 
pottery are put in, and the coals are piled over them. Then 
a fire is built upon the coals and kept burning for a 
day. This method may be tried by the children. To 
avoid loss by breakage from the lieaA'y weight of the 
fire resting on the pottery, the jiieces may be put into iron 
kettles covered with iron lids and the kettles covered with 
the coals. 




Courtesy Americen Museum of Natural History 
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It is obvious dial no j^lazc can l)i’ used on juiltcry so lin'd. 
Nor do we find Indians usini; ijiaze. I'liey pul a smooth 
surface ort the pieces, and they often decorated them with 
mineral colors. Some mineral colors c;in be bouKhl of 
B. F'. Drakenfeld, 50 Mitrray Street, New \’ork ( ity, and 
ap|)lied in decorations like the Indian desii;ns. 

Finding how Indian baskets were made. Borrow some 
Indian sewed baskets or study closely such pictures ;is can be 
secured to see how lirmly they are sewed. The\’ would 



evidently hold water, especially it coaled with a little clay, 
as they easily might be. Read Snedden’s Docas the. Indiiin 
Boy, pages 17 21. Such btiskels were made of steins, twigs, 
roots, bark, or leaves, sewed with grasses or stri|js of bark or 
roots. The roots, tw'igs, or bunches of leaves furnished the 
foundatkin around which the grass was wrap|K’d two or more 
times and then .sewed into|)lace with a stitch to the part al¬ 
ready made, The grass thread was again wrapped and again 
sewed. .\nd so the process continued. If it was closely 
done, the basket could be made \’ery tight. 


,V>-> INDUSTKIAL Ar<TS 

If availal)l(‘, several Indian baskets should be examined to 
discover the method of sevvinji them. It is hardly advisable 
to have children make them by the se\vin;> method as the 
work is tedious for small finijers. It n‘(|uires so niitch 
repetition of the process with few new ideas involved that 
there is not mttch educational \'alue in it relati\e to the time 
and elfort re(|uire<l. If there are those who wish to try mak¬ 
ing baskets in this maniu-r, the nuilerial should be \'egetable, 
preferably of the en\ironmenl. I’aper or other artificial 
material shottid not be used. Pine lU'cdles, rushes, and 
grasses may be a\ailabl('. 'I'he most diliiciilt material to 
.secure is a long, tough gra.ss for sewing. Raffia has no ri\ al 
in most of our eiu ironmenls. No green material should be 
used, as it shrinks in dr\'ing and lea\<'s a loiisi', unstabk' 
basket. .Ml of the material should be soaked in warm w atiT 
immediately before use. 

It is interrsting to coin|iare the sewed baskets of the 
Indians with sewed baski-ts of other peoples. .Note what 
other peoples make sewed baskets as \-ou learn of their 
industrii's. 

Noting the connection between sewed baskets and coiled 
pottery. Think of the Indian method of making a coiled wise, 
described on page 293, and think how that \ ase must have 
looked before the coils were nibbed together. Look at an 
Indian basket of large colls and note the similarity. Some 
have wondered if the roil method of making i>ottery was sug¬ 
gested by the form of baskets. Much dipping of a ba.sket 
into muddy water could, in time, coal It thoroughly with muil. 
If this mud happened to be clay, the ba.sket might thus 
become fully lined with a layer of clay and be discarded by 
throwing it into the camit fire. Or such a basket might get 
into the fire by accident. Coming back later, Iheow ner might 
find that the ba.sket had been burned but that the clay had 
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been hardened by the heat and had retained its form. So 
men have wondered whether this har(lene<i clay, in coils like 
the shape of the Itasket, m.ty lia\e suggested rntiking pottery 
in this fashion. 

Finding things made of clay mentioned in the Old Testa¬ 
ment. It will be interesting to find how nitich the Hebrews 
ii.sed clay. Abike :i list of all of the clay |iro(hicts mentioned 
in the Old 'Testament. Where did they get their clay? 
Were they potters? Read Jeremiah iS : I -to. How did 
Jeremiah tnak<‘ his jiottery? Collect i)ictiires of Hebivw 
water jilts. Ke;id the references w Inch can be foitnd showing 
the Hebri'ws using their watiT jars. 

Making a pitcher lamp. I'rorn descriptions and ilhistra¬ 
tions of the Hebrew l;nnp, try to make one of clay. If it can 
be gliized and Tired, place oil anil a wick in it and see what 
kind of flame one gets. What kind of oil sliottid be used? 
Does it give intich light ? [f the lam|) cannot be Tired, put 
some oil iind a wick in a small ]iilcher or gravy boat and light 
the W'ick to .see how mtich light it gives. 



('oit.'hsi/ MtlropolHd?! SJuievn of ,u; 

Fit;. 154 Ei^yplian 1 \'iia ('tttl.i FainpR 

Finding what mention the Bible makes of baskets. Read 
the story of Moses hidden in the bnirushes in Ivxodtis 2. 
In what was he jilaced ? Of what was it made ? What were 
the bulntshes? See the chapter on Records, page .Y)/, for 
another u.se of btilritshes. .'\mong other Bible references to 
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baskcls are: Genesis 40: 16 18; Jeremiah 6:9; 24: l; 
and Matthew 14 : 20. 

Finding how important clay is in the local community. 

Is there a brirkyard, sewer-pipe factory, tile yard, or pottery 
in the romnnmity? How many are there? How many 
people work in tliem ? Where are th(' clay banks from which 
they get their clay? h'rom tile freight office find how many 
carloads of clay ])ro(hiels are shipped out a month. If 
there are no factories near, find what you can about the 
shipments of brick, lili‘, sewer pi|)e, pottery, and dishes into 
the comnumity from other pi.ices. How many stores sell 
such products ? List all of the ways iu which the community 
uses clay products. 

If there are f.ictorii's m.ikiug clay products in the com¬ 
munity, a map of the neighborhood may be made on which 
should be located the f.ictorles and the banks from which 
they receit e their clay. 'I'he freight house and the railway 
connections nia\’ be shown. I f clay is ship|)ed iu, nolewhence 
it comes. On a l.irge map liiid the place's from which clay 
products are shipped to your coinmunily. If the inrlustry 
is important in your community, charts and illustrations of 
data found may be m.ule. 

Finding other materials used for vessels for liquids. 

For making \'essels, some jieoiiles use materials which are 
unfamiliar to tis. In the days of your great-grandmothers, 
gourds were often grown in the garden to be ti.sed in making 
dippers, especially, and often also in making ve.ssels for other 
purposes, it will be of interest to get some gourd seeds, 
jilant them in the garden, raise .some gourds, aiiif make a 
dipper. They also make interesting hanging baskets. In 
some parts of this country they are still found at wells or 
siirings and used for drinking. Why do you think the pioneer 
used gourds ? What disadvantage d<j you sec in them ? 
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The Hebrews ami otlu'rsli^'ill};i!l semi-arid countries made 
water bottles from the skijis of animals. l’robal)ly the 
water bottles used in the time of .\braham were of skin, 
lint bottles made of clay were aKo Used \'ery early. 
Read stories of desert travel and note the imf)ortance of 
water bottles in the de.sert. W hat were the ad\'anta};es and 
disadwaiUatjes of skiji wat<'r bottles.'' Read Matthew 9: 17 
relative to new \\ ine in old bottles. 

I’riinitive and pioneer [leoples sometimes ns(' shells f<ir 
Utensils. W'liat aiK antayes lia\e shells for such tisa.yi'? 

Listing things made of glass. M.ike a list of all of tln^ 
things that can be thought of which are made of gkiss. Is 
it used as nmch as clay? W'hat dilTerences are there in use 
between glass and clay products? Eiiid, in an encyclopedia 
or other source, of what gla.ss is made. The molten glass is 
poured or blown into molds to gi\c the desired shapes. 
Examine several things made of glass to see whether yoti can 
find the lines ina<le by ihi' mold. Glass for ccssels and 
ornaments was used among tlii' l!ab\'lonians, kigyplians, and 
other early ]M‘o|)les most progressi\e in i i\ illzation several 
centuries before the Christian era. d'he common forms of 
window glass which we know are ol but recent use. 

Desirable outcomes in Grade III. I'rom this work the 
teacher may e.xpect: 

1. An aiJprecialion of Indi.m b.iskels and potti'ry. 

2. An interest in the designs ni.ide by the Indians and 
an appreciation of their Ixsinty iji line, rliylhni, and 
coi(.)r. 

T,. Knowledge of the fniid.iniental processes in in.iking 
pottery by the coil method, .ind some .ibility to recognize 
a co'l-hiiilt vase. 

4. An understanding ol how the Indians tired their 
pottery, and of why their |)uttery is not waterproof. 
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5. Some coiieeption of llu‘ work of llic archreologist. 

6. Respect for the lii(li,m of long ago because of Ills 
aliility as a workman in clay. 

7. Some jiulgnieiU of the value of liand-buill vases in 
terms of the work inil upon them. 

8. Some knowledge of the ulensils used by the early 
Hebrews, 

i) A clearer notion llial each peoj^k' makes llu‘ things 
it needs of the materials avaikible - an idea of adaptation 
to en\'ironnient. 

10. Some notion of progress as e.xpresa'd in living 
coin’eniences. 

11. Some idea of the importance of clay to a communitc, 
ami of the volume f)f business in a commtinit\. 

12. Some understanding of the processes used in making 
gdass, 

13 .Awareness of th<' variety of materials that have been 
tiseil in m.diing vessels lor water 

(;r\I)|' IV 

Comparing Egyptian, Greek, and Roman pottery. St inly 
the piefttres of lygyplian, Orcek, and Roniaii pottery shown 
in the ilhistnitions on pages 307 to 311. hind other ilhistra- 
tions of the potterv’ of the.se pt'oples. Much resemblance is 
to be fottnd in the shapes, designs, and colors. I'he history 
of the developmeni of pot lery in the ancient nations will help 
toexplain tltese resetnblances. .A brief sunnnary is here given 
to guide the teacher’s reading. 

In his Pottery Primer, W. P. Jervis indicates that prob¬ 
ably there were three centers of inllttence in tlie ‘itottery 
development of the world, namely, ('hitia, ligypt, and Peru. 
We do not yet know how old the Peruvian art is, but it far 
antedates the Incas. The Peruvian ware bears some re¬ 
semblance to Greek and Egyiitian ptvttery. Some have 






I nurli'.j Sfilniiuiltinu \lii\<uinoj \il 

Fk; 155 l‘4’V|iti;in nnil ('Itully "f llir I’i'ccImi.-i^Iu' Pciio'l 

in existi-na' lo-day «an- that lia^ i)c('n ])n‘scrv('(l in tha 
graves of these aneient peoples. 'I'lie l•■.gyplians and Greeks 
had availalile wonderful <leposits of cla)’, and it is believed by 
some that the art originated in this part of the world. 'I'he 
earliest methods of variotis nations seem to have been by 
shaping toils of elay. The Egyptitms, (ireeks, and japanese 
all claim to have invented the potter’s wheel. It is not 
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improbablo that the samp mpthods may have been inde¬ 
pendently invented and develo|K‘d liy several early peoples. 
'I'he lejivplian hieroylyphies of 3000 n.c. have pictures of 
earthenware vase.s. A tomb at Beni Hassan has illustra¬ 
tions showinj; the whole process from wheel turning to 
rarrying the finished ware away from the kiln. 




Flc.. 156. Egyptian PoUary, Slunving Attentiun tu the Uecurative JileriRTiLs 


Utility seems characteristic of the early Egyptian ware. 
Many pieces, as shown in I'dgures 155 and 156, were rotmded 
at the base for placing in a hole in the ground. Probably 
these were receptacles for food. The w'are was |)rartically 
all made of red clay, furnished abundantly by the overflow 
of the Nile. At first there was no decoration. Later batids 
of color were added for ornament, often covered with a res¬ 
inous material which preserved the color. I'hese bands were 
vertical, not horizontal as characterizetl the (Ireek and later 
Egyptian pottery. This earlier Egyptian ware is character- 
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i/cd by poor linisli, pointed liases, and ('xli'eme sniailni'ss 
of the openings. Sliapes were niinierons, and sizes ranged 
from a few inches in height to tliree <ir four feet. l..iter. 
the vases were givett a high polisli, sometimes liy nit'ehanie.il 
means, sometimes liy giving a coat of lime, ;ind later by glaz¬ 
ing. 'I'he eharaeleristic rolors seem to li.i\c lieen red, black, 
white, and brown. /Mionl ipoo tt.c., bine gla/e was used. 
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and at iiboiit <)0o n.c. a green gla/e was diwelopt'd. /Mter 
the eoiKiiiest of I'igypl by ,\le\.mder, its pottery rellected 
the influence of foreignt'rs. 1 wo agencies were therefon' 
operative in prodttcing a resemblance between kgyptian and 
Grecian wares—the inlluenee of foreign inx'tision. .and that 
of commerce as carrital on by the Phtenicitms. I he latlei 
tendcfl to carry Rgyjititin ideas to f ireece and other countries. 

Because of the custom of burying va.ses with llu' dead, 
there .are many Greek vases extant to-day. Hun'h estimated 
that there were fifteen thousand in museitms in 187,^ Re- 
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cent activities in arclneology ha\ e much increased this num¬ 
ber. 'The lirsl or earlier \ ases were* ungla/a’d. 'The largest of 
these was a cask, called a pillws. It is related that it was 
in one of these that Diogenes lived. Another interesting 
type was the amphora, a two-handled v'tise, often undecorated. 
The red clay \’.ises were decorated with black. The nieancli r, 
or key [);ittern, etirly characterizes the (ireek ware, ('ico- 
metric patterns pre\ailed rather than any pictorial treat¬ 
ment in the \ ases prior to the 
sexenth century n.c. Then 
came animal and bird ligures, 
sometimes placed between 
1 ;ind and friez.es, with the dec¬ 
oration still in bku k. Human 
ligures in iiroTile with eyes 
drawn as for front \ iew fol¬ 
lowed. Soon ('time the change 
from black Tigiires on red to 
rod ligures on black, together 
with much linene.ss of drawing 
tind design. It is to the study 
of these designs that we owe 
much of our knowledge of the 
Fu.. 15S A Mluok-Figmvri Aiiiplioi.T mythology, life, ;md glory of 
V.isf fe.in C.rccci-, .t.sii-.sod 11 o (Pj, (".rpcks. Other forms com¬ 
monly mtide were the stamnos, the kalyx, the hydra, and the 
Ickylhos. Greek pottery as an art began declining about 250 
B.c. and seems to have disaitpeared by 300 or 400 A.D. 

As with alt other iiations producing pottery, the Roman 
product passed through early stages of iiiferior quality. 
One^iromincnt use made of clay was the making of tiles for 
decorating their houses. 'I’hey followed the (ireeks in their 
making wares of black, glazed surface. 'Their outstanding 
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work is the red Samian ware, made of a i)rllliaiil red clay, 
covered with a lliin glaze which chemisls have iio( heen aide 
to analyze. There is uncertainty as to the nature of the red 
body or the source of the material, no such clay having yet 
been found. These red Samian c ases have beeti found where- 
cver the coiKiuering Romans went. One marked tise of clay 
which eharacterizes the Romans is the great number and 
variety of lamps -lamps low, 
long, oval, elongated, circtilar, 
and lami).s with handles and 
with spottts for the wicks. Note 
illustrations in Fig. 154. They 
were made in molds whieh were 
made in sc\ erul pieces. .See the 
discussion of mold making in 
(iradc Y. The red Samian 
va.ses, too, wen; often tnade in 
molds. The 1 \I e t r o p f) 1 i t a n 
Museum in New York Citc' has 
(ptite a collection of molds for 
these vases. It does not apiiear 
that plaster-of-Paris was known, A" Aihm.an KraWr, 460 

however. 

Another develo[)ment of interest to potters is the use of 
oxide of tin in making glazes (i])a(|ue. 'I'his process was 
known to the ancients, btit they ilo not seem to have done 
anything with it. The .Arabs seem to have originated it, but 
it was in Spain and Italy that it was developed. Jervis 
classifies earthenware as o/)(/i/t<c and 110/ vilnjied, and divides 
it into groups: the faience, which is opaepte becatise it is 
covered with tin enamel ; and majolica, which is like 
faience with the addition of gold, silver, and copper 
lusters. 
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'I'liis use of (ill ill niaking enamels is a part of a movement 
whieli conneels Riiropean iiotlery with that of I’ersia and 



Fk;. i6ort A Potter’s Wheel 


The lower wlieel is weighlcl as can lie seen. This aids in maintaining^ the 
momentuni obtained m kicking. Contrast with tlic method of propelling in the 
wheel in Fig. 160 b 

Africa, for the Arabs, and later the Moors who conc|Ucrcd 
Spain, brought with them a knowledge of pottery methods 
used by Saracenic potters of Bagdad and Cairo. The 
Spaniards had some knowledge which they had acquired 
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from their Roman eomiiierors. The pleiiliful supply of llii 
in Spain offered op()ortimity to develop enamel glazes and 
lusters, thus bringing the Hispano-Moresque potteries intf) 
prominence. 

fn shipi)ing the i)roduct from S|)ain to Italy, the island of 
Majorca came to be a port froni\vhichcaTne\’essels to Italy. It 
isthought thalin Ihisway the Hispano-Moresipie [lottery came 
to be known as majolica because it c'anK' on .Majorcan vessels. 

With the incoming of the Italian Renaissance, pottery 
camp under the [latronage of the reigning [irincc's. Some 
of the greatest artists of that time made [lottery. .Among 
these was Ra[)hael. A tumilier of [lottery centers s[)rang 
tip. One of these was Faenza, and it is thought that the 
name, faience, came from this lowm. 

Finding how vases are made on a potter’s wheel, fn 
reading accounts of early pottery, one finds fre([uent ref¬ 
erences to the [lolter's wheel. Many ntilions claim to have 
invented it. There are various ty[iesof thewheel,and [liciiires 
of several should be secured. Tlu' essential element is a Hat 
disc with a shaft fastened to the renter on one side. The 
other end of the shaft may be [ilaced in a hole so that it can 
be whirled. The [ieo[ile of .some .Asiatic countries make such 
a wheel. The .shaft is [ilaced in a hole in the hard, dirt 
floor. The workman sits on Ihi' floor, legs astride, and 
whirls the disc with his hand as he works. 

By some, a treadle device has been made for whirling the 
disc. Note the treadlein Fig. 160/1. An arrangement for turn¬ 
ing the wheel has been m.ide by some ii[)[)er gradi' school boys 
by using'the parts of an old sewing machine or of a bicycle. 
One kind of wheel liked by some [lotlers is the kirk wheel. 
Sec Fig 160 a. 'I'wo wheels are needed for this. I'he 
upper one is the disc, about ten inches in diameter, for 
the actual work. The shaft connects it with a lower 
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whc'fl, nuK'h larger, weighted on the outer rim to keep it 
whirling longer. 'I'he workman has a seat on one side of 
the frame in which this douhle wheel is suspended. He 
kicks the lower wheel until it is going rapidly. Then he 

rests his feet on 
either side of the 
wlieel on supirorts 
provided, while he 
works on the clay on 
the upper disc until 
(lu‘whe (4 runsdown. 
Then he rests his 
liands while he 
kicks. And so he 
])roceed.s. In recent 
years, many p<jtters 
have connected their 
wheels with a motor 
and have thus .se¬ 
cured a continuous 
whirling; hence 
wheels like those in 
Lig. 160 rt and Fig. 
\U)h are not much 
used now. 

Kg, i6oi> Areiirr'sWluit In working on a 

A form in common lire for m-nking jiigr .nnd treadle wheel, like 
crocks until displucfd by elfctrually- qiIC in Fit?. I606 

the foot tontinues 
kicking the treadle hark and forth all the time the potter 
works, while he stands on the other foot. This tends to 
make the iiosition while working less steady than it is 
when using some other kinds of wheels. 
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I'llH I’ottkr' 

The potter stood <it his daily work, 

One patient foot on the ,i>ronnd, 

The other with never slaekeniny speed, 

Turnin}' his swdft wheel rournl 

Silent we stood beside him there, 

Watc'hijit; the restless knee, 

I ill in>' fri('nd s,Md low. In a pile ini* \'oiee, 

"How tired his foot must be!" 

1 he potter never p.iiised in his work, 

Sh.ipinjt the wondrous thiiit; ; 

'Twas oidy ,i (.oiniiKin llowi-r pot, 
lint perleet in l.ishionin;,;. 

Slowly he raised his patient e>es, 

With homely truth ins])ire<l, 

“No, M.irm ; it isn’t the foot that works; 

The one th.it stands gets tired.” 

Anonymous. 

If possilrie, visit a potter and see hint ;il work at his wheel. 
'I'he iiroeeditre in making a vase should lie seen to be ap- 
preeiated. The ball of elay is thrown as near the renter of 
the di.se as possible while the disc is whirling. Then the 
potter puls his two hands around it and tries to renter it by 
pressing as il whirls until the ball is round and e.x.aetly in the 
center. To make the work easier, he wets his hands every 
few minutes in slip, a creamy inixtun* of clay and w'ater. 
When the ball is W'ell centered the thumbs are pre.ssed down 
in the middle to r)]ien it out. I’resstire is then applietl on the 
inside and outside at the .same lime. By directing this pres¬ 
sure, he makes the walls rise as they are pressed thin, and the 

' From‘‘Tommy's First Speaker,” !)y pernnssion of M A. Donohue & O), 
Chicago. 
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desired shape is obtained. Sonietinics a rih is used by Ihe 
potter in shaping a vase or jiig. It is usually a thin piece of 
hardwood. Note the one in the hand of the potter in the 
last picture in Fig. 161. Wheel |)ieces may generalh' be 
recognized by the lines running aroiuid on the outside and 
inside of a vase due to finger pressure. 

Until a few years ago, the wheel work in iiotlery making 
was done on wheels (|uite similar to those shown in Fig. t6t. 
With the a\ ailability of (‘Icctricity, this has changed. What 
advantages can you .see in the electrically driven whi'i'l ? 
The result in factories has been a tendency towaril standard¬ 
ized work and toward discouraging creati\'e work. 

Tracing the development of pottery in various nations. 
Review what has been gi\'en regarding the pottery of Egypt, 
Greece, and Rome on foregoing pages. Collect samples of 
pottery from as many different nations as possible found 
in your community. Supplement tk.ese with pictures, de¬ 
scriptive materi.'d, and stories of the \-arious kinds of [lottery. 
The following summary ol the de\elopmenl of [lottery in 
various nations and e|iochs is gix’en as an aid in guiding 
the teacher in gathering data. 

Of the pottery of China, much can be found of interest. 
'I'he ('hinese are regarded as the original makers of true [lor- 
celain. By porcelain is me;mt a material which is haul, white, 
and tnanslucent. The body and glaze are of the .same sub¬ 
stance. VV'hen broken, it is found to be \ itrilied. Hard [lor- 
cclain is possible only when imide by high tem[ieratures and 
when ('hinaclay is available. When the ('hinese began mak¬ 
ing porcelain is a matter of uncertainty. Some [ilace the date 
at 6 i 8-()07 A.D., during the Thang dynasty; others as late 
as the Ming dynasty, 1,36,3-1643 ; while some Chinese say it 
was made in the Han dynasty, n.c'. 206 ..\.d. 2,3. Cdazes 
were probably introduced at about 200 n.c. The Chine,se 
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were makers of pottery as early as 2690 b.c., so their legends 
say. This early pottery is known as earthen or stoneware. 
It is, however, the Chinese porcelain which ha.s modified 
and mnuenced European j)ottery methods. This influence 
came when the Dutch East India Company began e.xtensive 
importation of ( hinese and |a|)anese ware, a movement 
which caused the town of Delft to become a pottery center, 

largely engaged in adapt¬ 
ing Chinese ideas. This 
copying of ('hinese ware 
explains the pre[)onder- 
auce of blue ware, a 
blue decoration on white 
enamel, in the Delft pot¬ 
tery. 

One early Chinese dc- 
velo|)ui('utnot sogeueral- 
ly coi)ied was the crackle- 
ware. This particular 
crackled pattern und(‘r 
the glaze was accom¬ 
plished by means of a 
unif|ue mastery of the heat in firing the pottery. A sudden 
cooling at a certain stage caused the crackles, while further 
firing perfected the glaze over the crackles. 

There is a single reference indicating that the Japanese 
may have known how to work in clay as early as 600 n.c. 
Aside from this, the earliest accounts begin with the coming 
of Korean potters at about 27 n.c. The Japanese Ijprrowed 
from the ( hinese and modified what they got through the 
wonders of technical skill which they developed. They 
delighted in elaborate tricks, resulting in pierced warfe and in 
their “ grains of rice ” ware. I hc latter was made by picrc- 
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I’lr.. 162 A C'hiiKsc Crackh-wnre Bowl of 
the Yunj' Clicng T’eriod, 1723-173^ 
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iiig tho pottery with very small holes and then inserting in 
each hole a drop of translucent glaze. Some authors credit 
the Chin&e with devising such ware. The Japanese further 
made use of a great variety of color. 'I'hey (hemseh-es 
attribute some of their ability in pottery to the fact that 
Korean potters settled in Japan, bringing with them knowl¬ 
edge probably derived from China. A group of these Korean 
potters formed a colony at Salsuma in the sixteenth century, 
and later this town became the center of the famous Sat- 
suma ware. 

Tea was introduced into Japan in the thirteenth century, 
and the tea ceremony in which the bowl and water jar were 
handed round to the guests for inspection gave impetus 
to excellence of workmanship in making the tiishes used. 
The Japanese love of nature and their pc'rsistence in using 
every color they could devise led to great variety in their 
ware. 

Another Chinese development under the Ming dynasty was 
the use of tints of rose or of green glaze over the glaze 
pattern previously fired at a higher temperature. The rose 
color in almost ec’ery concei\ al)le tone was made from gold, 
the secret of which has since been very difficult for potters to 
discover. 

With the importation of Chinese porcelain into Europe, 
there dex’eloped an earnest effort on tiu' part of European 
potters to make such ware. 'I'he French first .solvefi the 
problem by making what are classed as soft porcelains. The 
process inchuled making a composition of such materials as 
sand, salt, soda, alum, and gy|)sum. This was made into a 
thick slab or loaf and burned. The resultant was ground, 
or fritted, and made into ;i mixture with the addition of 
materials to make it plastic and then shaped. In a similar 
way glazes were mixed, baked, fritted, and made into a liquid 
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suitable for applying. The resultant was a soft porcelain of 
great beauty. This process was perfected at St. Cloud in 
1695, and later carried to Se\Te.s, the successor of the St. 
Cloud |)otteries. The.se two were owned in |)art by the king 
In t795, Louis XV bought the entire works at Sewres. 

In 1709 the Cernians disco\'ered kaolin iii Sa.xouy. 
Washed koalin is China clay, the material ms'ded tor making 
hard jtorcclain. This made possible the manufacture of ware 
such as the Chinese and Japanese wer(' making. This dis- 
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Fill. 163 S6vr(‘s Porcelain of the EigliletTilh Century 

covery came just fourteen years after the French invented 
the fritted ware as a way of making |)orcelains. With the 
increased interest in the manufacture of porcelains, the 
Saxons withheld their kaolins from the hrench potters, but 
in 1765 lUadame Darnet, wife of a poor surgeon, made a 
fortumite discovery. She found in a rax ine near Limoges a 
white earth which she thought would be a good substitute for 
.soa]). Analysis, however, revetiled that it was kaolin, the 
clay so much needed for the manufacture of hard porcelains. 
As a result, by 1804 the Sevres potteries stopited making the 
soft porcelains. In time Limoges came to be the center of the 
French (lottery industries, [lartly through the efforts of an 
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Amcriran, David Ilaviland, who i>stal)lishc'd tlio Ihuilaiul 
potteries there, beginning in 1839. 

An interesting ehapter in the story of h reneli ])ottery is the 
work of Bernanl Palissy. He was l)(jrn in 1510, liefore (he 
in\'ention of fritted ware, the diseoxcry ol Gliina clay, or the 
era of iniportatioji of C'liinese jiroeelains. 1 le was trained as 
a glass painter. One day he was shown a cup of enameled 
earthenware and became possessed of an intense desire lo 
make sueh aching. He had no notion of how lo proceed. 
He con.sef|uerfdy hiiled again and again, wasting both time 
and material. It is related that, being a Hiigiienot, he was 
perseented because of his religion ; and being eonsitlereil a 
liotlery fanatic, he was perstnited by his wife and neighbors. 
The poxerty brought on by his persistence in iIk' face of fail¬ 
ure led to his burning as fuel for his kiln exerything he could 
find, ex'cn to the fiirniture in his house, before suci-e.ss came. 
He used ntitiire models, making molds into which lo (ire.ss his 
clay. So xxe find some of his ware chara(i<‘rized by serpents, 
leax es, fish, and fruits. Rut his gla/es were rich in color and 
beautiful in (|uality. He stands as a piont'er in building up 
the grt'at success of h'ranee in pot lery production. 

Authorities credit the Icnglish potters with being the most 
influential modern potters, ,'dlhough English |)ottery re¬ 
mained xvilhoiit xallie or outstanding characteristics until 
the seventeenth century. The ancient Britons were makers 
of a crude pottery, but there is no ex ideiice of the use ol the 
wheel, of a glaze, or of pro|)erly conslrucle<l kilns until the 
Roman inx^asion. Howt'X'cr, lh<' use of xx'ood and horn 
x'e.ssels for food and drink conlimietl for sex-eral centuries 
among most of the .Anglo-Sa.xons. 

In tlie fourteenth century, the monastic orders began 
making tiles of two colors, beautiful in design. John 1 fwight, 
in 1671, established a factory for stoneware and became 
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the first English potter of note. He introduced the use of 
salt glazes, a German discovery. Another impetus came to 
pottery at ahouf this time in the interest in Delft ware which 
developed from the importation of Chinese ware. 

Staffordshire has been a center of the pottery industrj’ for ;i 
time longer than can be traced. It has excellent clay de¬ 
posits. 'fhe work there was mediocre until the salt-glazed 
stoneware became famous, due 
to the efforts oj* two Dutch 
brothers named Ber who came 
to England with ^lliam, I'rincc 
of Orange, in 1688. Following 
this impetus, came the efforts of 
Josiah Wedgwood, who raised 
the woik of the potter to an art. 
His contributions include the 
d(.>\-clo|)nient of his jasper wares, 
first made in 1776, and the mak¬ 
ing of cameos and intaglios, as 
well as introducing .system into 
the conduct of the factories he 
built up. .'\t this time the [iro- 
cess of transferring patterns, 
mentioned on page 355, was 
devi.scd, and Wedgwood put it 
into use. He did much to raise 
the making of English iiottcry to a leading position. He 
died in 1795. 

Similarly, it is interesting to trace the story of ‘Chelsea, 
Bow, Worcester, and other wares of the English; the in¬ 
fluence of the discovery of the effect of burned bone upon the 
degree of heat possible in firing; the work of Enoch Wood ; 
the making of luster wares; and the spread of porcelain 
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Fig. 164. A Wedgwood Vase 
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manufacture in Englaml, al first through the use of an artifi¬ 
cial process similar to lliat of the Freitcli, and later through 
the use of kaolin tifter its discovery in Cornwall in 1755. 

Finding what different kinds of pottery are on sale in the 
stores. Committees of pttjiils may he appointed to visit 
the several stores to find out the various kinds of pottery on 
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Fkj. 165. Worcester Bow BuUi ry of the Eighteenth Century 

sale. From the.se reports, make a list of the natioqs whose 
pottery is on sale. 

Finding how many kinds of pottery are in the homes. 
It will be interesting to know how representative of the 
potteries of the world is the list of pottery to be found in the 
homes. ‘ Make such a list as cotnplete as community co¬ 
operation will permit. Check this list and that of the pottery 
found iri the stores with the nations studied for their pottery. 

Making a pottery map of the world. On an outline map of 
the world, locate all of the places famous for their potterKI. 
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Lsinj; the World Almanac or a similar source of information, 
locate, by one symbol, all of the nations rc[)ortcd as having 
clay industries. By another .symbol, indicate all places 
whose pottery is on sale in the town. By still another 
symbol, indicate all places n>j)resented in the homes by the 
])ottery of the.se i)lace.s. If the local community has potteries. 
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Fic.. 166 KiikHsIi Bluc-pn'nkvl W.-iro of ll,o En;liU-rath-NtiU'ki-nlh Cen- 
tunes 


connect by lines radiating from them those places to which 
the local (fottery has ship[)ed [)roducts within the last year 
as determined by reports of the pottery or the local freight 
office. Study the resulting map and decide how niuch the 
local community is connected with the world throitgh clay 
products. 

Reading Longfellow’s "Keramos.” Read the” poem, 
Keranios, by Longfellow. Follow him in imagination as 
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ho journeys over tlie world to (lie various potteries. Recall 
what interesting facts you can about each country as you come 
to it. Read the ])otter's song entire. Does it express the 
rhythm of the wheel ? 

Making plates. In the factories, plates are made upon 
plat(! mokls. Such a mold c;in etisily he made. Mix plaster- 
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r 10. 167. Ln^lish Platos and PltiMui'' ol' ilio .XincttviUh ('untuiy 

of-l’aris according to the directiotis given on page 295. 
Four this mixtitre into plates that have heen .soaped with 
liquid soai). This gives tnolds shaped (jn the outside like 
the inside of the plates. 

lo make the plate, roll some clay to one-eighth or one- 
quarter.of an inch in thickness. .Yn easy way to do this 
exactly is to nail two narrow strips of wood ttpon a hoard 
near its edges. 'Fhese strips shoukl he as thick as the de- 
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.sired thickness of the clay. Use a rolling pin. Roll the 
clay smooth to the level of thc.se strips. Press this layer 
of clay down upon the plaster mold anti trim the edges to 

fit. Rounil them off 
smooth with the 
fingers. Draw a 

slip. Then press the 

T'nitrti'// Mn't!/I’ll 11/Arf . r 1 * j 

Fk.. .6 S. ,S,atIoM.:nn. l.usu ,W.uc„f ,he Early « ‘-''Y. 

Nineleenll, Century P'lW't'. smoothing it 

with the fingers. 
Allow the plate to become llrm before removing it from the 
mold. 

This plate may be painted with an iinderglaze decoration 
and glazed with a transparent glaze. 

Preparing clay for use. (let some clay as it comes from 
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the ground. Soak it in enough water to make it into liqtiid 
form, or slush, a.s it is .sometimes railed. Strain it through a 
sieve to remove stirks, stones, and trash. Allow it to stand 
until the clay settles and the water oxer it is clear. Drain 
this water off. Dry the clay on phister slabs. Wedge ac¬ 
cording to directions gix en on page 294. 

Making plaster-of-Paris slabs. I’laster-of-I’aris slabs ;ire 
very useful for drying clay becau.se dry plaster-of-l’aris has a 
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great affinity for water. Mix the |)laster according to direc¬ 
tions on page 295. F.se liread pans about two inches deep. 
Bru.sh the inside .surfaces with s(jft soap. Potir the i)laster 
into these p.ans, fitll to the toj). After the plaster has hard¬ 
ened, remoxx’ from the patis. Wheti thoroughly dry, the 
slabs can be used in drying the clay. When the water in 
the clay is absorbed enough to make the clay plastic and 
easily handled, remoxx' the clay and ptit it into an air-tight 
container .such as a zinc closet, a stone jar xvith a close-fitting 
lid, or a-galvanized can with a lid. 

In a factory, after the clay is strained and the water drawn 
off, it is put into a press where it is s<jtieczed in folds of canvas. 
From the press it goes to a ptig mill which thoroughly mixes 
and grinds the clay ready for tisc. These processes take 
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ihe place of the wedging used in hand work, described 
on page 294. 

Summarizing the processes involved in making a wheel 
piece of pottery. 'I he entire list of processes involved in 
producing a piece of [jottcry, using the wheel method, in¬ 
cludes mining tlie clay, shipping it to the pottery, slushing, 
straining, pressing, pugging, throwing or turning, drying, 
glazing, drying, stacking in the kiln, llring, cooling, sorting, 
and shiijping to the stores. 

Reading van Dyke’s “A Handful of Clay.” After the 
children have l)e{'onie familiar with these(|uenceof processes, 
they will be interested in reading the story, ” ,\ Handful of 
Clay,” to be found in Henry \'an Dyke’s A Bliw Flower. 

Making a reed basket. List all of the things made of 
reed which the children can enumerate. E.xamine them to 

see if there can be 
found some outstand¬ 
ing characterist ic 
ways of constrticting 
things of reed. Note 
the es.sential — a defi¬ 
nite method of in¬ 
terlocking the reeds. 
Reed baskets lend 
themseb'cs to exper¬ 
imentation in under- 

F.r,. ,71. The Reeds in Plaee Reedy for the «‘a.lding the process. 

Weavers Rced numbers vary 

with dealers. For 
children of this age, two sizes of rced may well be used in mak- 
ingabasket—one, three thirty-.secondsof an inch indiameter, 
the other an eighth or three-sixteenths of an inch in diameter. 
Soak the reed in hot water before using. Cut eight pieces 
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of the larsTcr reed twelve or more inches Ions’ accordins^ to 
the size of liasket to l)e made. With a knife, split four of 
these a distance of two inches in die middle of each. Slip 
the four un.split reeds through the four s|)lit reeds. I'liis will 
form a cro.ss with 
four reeds e.vtending 
in four directions. 

Taking the smaller 
reed, dotihle it care¬ 
fully at its middle 
point, being careftil 
not to break it. Slip 
this loop oN-erone set 
of four reeils. Take 
the uiiiier thread of 
this loo]) as a wea\-er 
and draw it umkr 
the .secoml set of fotir 
reeds, o\’er the third 
set, and under the 
fourth set, holding 
it when it has arrived 
at the loop hooked 
over the lirst set. 

Take the lower half 
of the loop as a 
weaver, draw it o\a'r 
the second .set of four, under the third set, and over the fourth 
.set. Repeat the proce.ss, using the first weaver, and then 
the second. When going arotmd the third time, carry the 
weaver over half of a set and under the other half, thus 
div'iding the four sets into eight groups of tw'o each. Cjo 
around twice with each weaver and then divide again. 



I'k; 17-’ Sli|>]nn,i4 lilt- 1)(ailik-Wt-avrf oviT I'our 
Spukus to Weaving 
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Before weaving, when a division is to tie made, bend the reed 
spokes apart. Letting the lirst weaver be the leader and the 
second (he follower, continue the weaving as the size of the 
basket retpiires, snhslitiiting new weavers as coarsen as the 
spokes when the spokes have been spread. To go from 
the bottom to the sides, bend all of the spokes up and bring 

the weaving to place by 
bending the weavers around 
the spokes, not by pulling 
on the weavers. In all of 
this, the weaver must be 
bent around the spokes, 
and be placed just where 
wanted. Do not bend the 
spokes except when sepa¬ 
rating them or in turning 
up the sides — never in 
weaving. 

To finish, cut the spokes 
of uniform length; bend 
them o\er and slij) them 
down into the weaA-ing sheds beside adjacent sj-iokes. Or, 
if they arc longer, each may pass its neighbor spoke and be 
bent dow'ti by the next spoke. .As the reeds dry, they will 
remain firmly set as placed. 

The patterns in such baskets tnay be \ aried by the use 
of dyed reeds woven in interesting forms of alternation with 
the ttncolored reeds. Colored reeds may be purchased, or 
the new reeds may be dyed in school if it is preferred. In¬ 
dian baskets are often made attractive by the use of vari¬ 
eties of color well arranged. Several shades of red, green, 
yellow, and brown arc available from firms which handle 
basket materials in ciuantity. I n most cases it will probably 



Once 
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bf bolter to [)iiy the reeds colored lliaii lo dye fresh re('ds 
in school. 

This form of constniction is essentially the .same as that 



l'l(. 17.) Woven Ruud n.iskvlo 


found in clothes baskets, wicker baby carriages, lami) shades, 
aiul other |)roducts of ree<is, splints, or coarse fibers. 

Desirable outcomes in Grade IV. From this work the 
teacher may expect ; 

T. A rather definite knowleilije of (he leading pottery 
natitins of llie world and some of (lie characteristirs of each. 

2 . A rather (dear idea of the wheel method of building . 
ware and the prevalence of whee l methods among the vari¬ 
ous nations. 

Ability to recognize wheel ware. 
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4. An ai)pm'iation of the coinciflence of clay industries 
in their more advanced form with civilization. 

5. A growing interest in the pottery of various nations. 

6. An appreciation of the relationsfiip of the local com¬ 
munity with the outside world through the clay industries. 

7. An understanding of the significance of plaster-of- 
Paris to the clay industries. 

8. A rather clear notion of the sequence of processes in 
making a vase, from the mining of the clay through to the 
finished product. 

Q. An a|)preciation of some of the literature related to 
the pottery industry. 

10. An interest in the dishes and other pottery products 
used in the home. 

11. Some judgment of the worth of reed baskets anil 
furniture. 


GR.VDE V 

Learning how to make a one-piece mold. Choose a bowl 
or vase the profile of which makes less than a half circle. It 
must also have no undercuts. 

Place it upside down on the floor of a box having col- 
laiisilile sides. 'I'hc liox should be large enough to leave an 
inch and a half of space between the vase and each side of 
the box. It should also be an inch and a half deeper than the 
vase. Brush lit|uid soap on the vase and over the floor and 
inside W'alls of the box. Mix plaster-of-Paris according to 
directions given on page 295, and pour into the box so that it 
covers the vase to a depth of one and one-half inches. When 
it is set, but before it is very hard, remove from •the box 
and smooth any roughened edges. 

Making a two-piece mold. To make a mold of a vase 
wihose shape w'ill not let it come out of the onc-[)iecc mold 
after it is hard, it must be made of more than one piece. 
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Choose such a vase or bowl. Draw a chalk line across (he 
bottom through the center and continue the line up two 
opposite sides to the top. T'his should divide the vase into 
two equal parts. Make a clay cradle in the bottom of a 
collapsible bo.x. Bury half the vase in the cradle, using the 
chalk mark as a guide, having first plugged up the mouth with 
clay, making the surface of the plug smooth and level with 
the top of tile vase. Make the surface of the cradle around 
the vase smooth. Soap 
all surfaces and pour the 
plaster-of-Paris. When 
set, remo\ e and smooth. 

Before the plaster is very 
hard, with the jioint of 
a taljlespoon make three 
round holes about one- 
fourth of an inch deep 
in the surface of the 
plaster where it met the 
smooth surface of the 
cradle. T'heso holes are 
to provide kt'ys for lock¬ 
ing together this half and 
the other, w'hen made, so that they will exactly fit. 

Fit boards or linoleum around the plaster mold just made 
with the vase fitted into place so that the mold becomes the 
bottom and the boards or linoleum the walls of a box. Soap 
and pour. When set, remove and .smooth any rough 
places.’ ft will be .seen that the three holes made by 
the spoon are matched by three projecting [loints. Fit¬ 
ting the mold together so that these points and holes 
coincide, brings the two halves together in [iropcr position 
for use. 
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Making a three-piece mold. To make a three-picce mold, 
tliviile the vase into lialves as before. Put a plug in the 




angles to the surface of the cradle and continuing the plane 
of the bottom of the vase so that the plasler-of-Paris will l)e 
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confined on the vase side of llic |)lane. Soa|) and pour. 
Make two or three key lioles. 'I'his makes the first |)iece of 
the mold. Remove the walls and cradle to the ]ilanc of clay 

- Boards 

-Space to be filled with plaster ot Paris 

- — Clay disc at bottom 
— Bowl half deposed 
-Clay plug 

- — Plaster ol Pans cast of one hall 

lyiS Rt’.'iily Ui tin- SrtDini Pira' id tlu- Mniil 

at the bottom of the vase. Put walls around the plaster 
mold just made as a base, retaiuiiif; the vase in position and 
the plane of clay at the base of the mold. Soap and pour 
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This is the second piece of the mold. Cut key holes in the 
edges of the two pieces jtist made on the surfaces which fitted 
against the clay base. 
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Fit around the vase the two pieces made. Flare them and 
the base uitside down. Fnild walls around. Soap and pour 
plasler-of-Faris for the bottom of the mold. This is th(‘ third 
piece. 



Tho two-piece mold hns het'ii (.'iken apart hut llit* vast* is not yt*! rt'inovcd 
See the dru'tl slip wliere the two pieces have been joined, d'he one-iuece mold is 
ju.st ready for pouriiij'. 


Using a mold in making a vase. Be sure the mold is dry. 
To use a mold of more than one piece, rub .slip along the edges 
that are to be fitted together. F'it and tie .securely. The 
slip fills the cracks so that the li(|uid will not run out. Make 
aquantity of slip — cpiite a little more than enough lo fill the 
mold. The slip is made by mi-xing clay with water. Strain 
it to remove lumps. Four the mold level full of slip. The 
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dry plaster-nf-F’aris absorbs the moisture and leaves thi' clay 
deposited upon the inner walls of the mold. If the mold is 
not kept full, more clay will be dcpo.sited in the lower part 
than near the top, and the vase beinj; made will have walls <jf 
uneven thickne.ss. Watch the top edge of the wall of the 
vase being formed. When it is of the desired thickness, the 
absorption ])rocess should be stopped. Make allowance for 
the fact that the walls will shrink somewhat in drying. To 
stop the absorption, lift the mold very carefully and pour 
out the n'lnaining slip. Allow the mold to stand until the 
vase has become ‘‘ leather hard ” and has shrunk from the 
mold. Carefidly remove the parts of the mold from the 
vase. A ridge will be found where the two iheces of mold 
met. This can be removed with a sharp knife. Be careful 
to ])rotect the wall and support it by holding one hand in¬ 
side when working to remove this ridge. The balls of the 
lingers should be used to smooth this ridge finally. 

Learning to recognize the different kinds of pottery. 
Pieces of pottery made by the coil method are to be recog¬ 
nized by the finger marks and the " ribbed ” sensation one 
gets as he rubs his fingers up and down the vase, both on 
the inside and outside. 

Wlii'el pieces are to be recognized by the lines and ridges 
’unning around and around. Note this effect es|)ecially 
in some Chinese and Japanese vases. Mold ]jieccs, on their 
outside, may show’ ridges of wheel pieces or finger marks of 
coil-built jiieces, for such pieces often are used in making the 
molds. These usually will not be noticed on the inside. 
Mold p'ii’ces are to be characterized by the lines or ridges 
made at the junction of the pieces of the mold. K.xamine 
a numtier of pieces and decide how they W'crc made. 

Gathering materials about American pottery. B. F. 
Drakenfeld, 50 Murray Street, New York City, publishes 
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a booklet enlilled A Pottery Primer, by VV. 1 ’. Jervis. Jt 
contains a very concise account of the different American 
jiotteries. Magazines sometimes contain advertisements of 
these potteries. The Readers’ f luide will give references to 
magazine articles about some of them. Among the promi¬ 
nent potteries are: The Dedham Pottery, Dedham, Massa¬ 
chusetts; Hampshire, Keene, New Ilamiishire; Markham, 
Edwin .Markham, Ann .\rb(.)r, Michigan ; Newcombe, Sojjhie 
Newcombe Memorial C'ollege, New Orleans, Louisiana; 
Rookwood, Oincinnati, Ohio; 'I'eco, Gates Potteries, 'I'erra 
Gotta, Illinois; Trenton Potteries, Trenton, New Jersey; 
Marblehead Pottery, Marblehead, Mas.sachusetts; Zanes¬ 
ville Potteries, Zanesville. Ohio; Grueby Faience Company, 
Boston, .Ma.ssachusetts; the Robineau Pottery, Syracu.se. 
New York; the Onondaga Pottcj-y Comiiany, Syracu.se, 
New 'S’ork. 

Letters caji be written to some of these or others the 
addresses of which may be known or found, and some 
excellent material may thus be obtained which will give .some 
idea of the pottery industry in this country. 

Gathering data relative to the various clay industries. 
I'Vom books, newspapers, magazines, and adv ertising mate¬ 
rials, gather all th(> information to be found relative to all of 
the clay industries in this country, including brick, tile, sewer 
pipe, crockery, fire-clay |)roducts, dishes, and art vases. Find 
out as much as possible about the processes. Fire clay is 
fired at much higher temperatures than other clays. Ries 
says that no clay should be called fire clay unless it fuses 
at a temperature above Cone 27, which is 3038 clegrees 
Fahrenheit. It is used where very high temperatures are 
needed. In making crucible steel, the crucibles for melting 
the iron ore and mixing it with the manganese and other 
materials that may be needed are made of fire clay. T'hc 
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walls of the kiln where pottery is fired are lined with lire clay. 
Some stoves are lined with lire ela>’. 

Ericks arc of various kinds. Some are hifjhiy glazed. 
Some others have a cheap glaze on them which is produced 
by throwing salt in at the lop of the brick kilns. It melts 
and rtms down over the bricks. Vitnjicd bricks are bricks 
which hav'e been heated to such a high temperature that the 
particles or grains melt and fuse, closing the pores .so that 
they ari' imiiervious to water. Lhese vitrified bricks are 
sometimes called steel-hard bricks. 

Sewer |)ipes are (|iiile commonly used. Tiles are similar 
to the sewer i)i|)e e\ce|)t that they lack the rim for making 
tight joints and that they arc' tired at a much lower tempera¬ 
ture, leav ing them porous. Tiling is used to drain swampy 
or wet land. The tiles are laid in ditches far (>noiigh below 
the surface to be out of the w;iy and to prevent freezing. 
'They are laid, end to end, in rows from a few feel apart to a 
few rods apart as needs re(|uire. In addition to draining off 
sniierlluous water, they permit the ground to be well aired, 
which helps to prevent it from packing. Land that is almost 
w'orlhless because of its wetness is frei|uenlly m.ide very 
valuable by drainage with tile. 

The use of Hat tile in bathrooms and in lloors is usually 
well known. In some ('ominiinilies the picliires(|ue tile roof 
will be familiar. ’Lhe use of hollow tile for walls of houses is 
becoming increasingly frequent. With tile roofs, tile lloors, 
tile walls, brick lirejilaces, brick chimneys, tile drainage, 
clay dishes, clay vases, and clay pipes for insulating electrical 
wiring, one can almost feel that w'eliveinclay houses, although 
they are very different from the all-clay, adobe houses of 
some regions. 

Comparing our clay industries with those of other nations. 
Gather data from the World .Mmantic and other available 
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sources about the clay producis of all nations. Make graphs 
setting forth the facts found. Note which nations lead in 
volume of product in the various phases of the clay industries. 
Does volume of business necessarily mean greatness ? What 
other element should be considered in determining which are 
the great clay manufacturing nations? What parts of the 
world seem to be w(‘ll supplied with excellent clay ? 

Estimating the increase in value of clay by work put upon 
it. Find the price of clay per pound. Do the same for 
glazes. Weigh some dishes and \'ases. Fslimate the cost 
of the clay and glazes used in their manufacture. Find the 
prices of these dishes and xa.ses in the stores. How much 
has the value of the materials been increasrsl? W'hich is 
more e.\pensi\e, the materials or the labor? Do the same 
for bricks and tiles. Where is the greater increase in value 
— in making clay into dishes and vases, or into tiles and 
bricks? Are there differences in the degrees of .skill required 
of workers in the two fields of production ? 

Finding out what clay is. Look in books of reference to 
find what is given about the nature of clay, (let some dry 
clay. Examine it. Rub it with the hand. It is a very 
finely divided material which is the resultant of the de¬ 
composition of feldspar. Its peculiar properties are its 
plasticity when wet and its action under heat. When 
heated to the right degree, these fine particles melt and run 
together. So, when fired, the carefully made vase changes 
from a thing made up of millions of .septirale |)articles 
crowded closely together to a vase made of one .solid piece. 

What caused the decomposition of the feldspar? The 
geographies give descriptions of the processes of erosion and 
decomposition which are now taking place. One other 
agency has been responsible for much of the clay we use. 
The glaciers which swept over much of our continent ground 
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rocks to small particles. Feldspar was one such rock. This 
feldspar, so ground, was washed down in the glacial waters 
until finally deposited in beds of clay. 

Finding how the clay beds were deposited. Why do we 
not find, instead of clay beds, beds of gra\el, sand, and clay, 
all mi.\cd together? 'I'hey were all washed along in tlwse 
turbulent waters. An ex]x‘rinient may answer the (|uestiou. 
Put some rock, gravel, sand, clay, and water in a milk bottle 
or a fruit jar and shake until all are thoroughly mixed. 
When the shaking is stopped and the %-essel is at rest, the 
rocks and gravel settle to the bottom immediately. After a 
little, the .sand is seen to be at the bottom on th(> rocks .and 
gravel with the clay water above. Let the vessel remain 
puiet for several hours. 'I'he water will be found to be clear 
and a thin layer of cl.ay can be seen above the .sand, d'he 
clay bed is not mixed with the sand and gravel because it 
will not deposit tmtil the water is iiuiet a long time, while the 
others in depositing do not wait for puiet wati'rs. Wherever 
one sees a bed of clay, he m.ay know that at one time that 
place was covered with muddy clay water which rem.ained 
(piiet for some time. Note where clay beds are to be found. 

Some geologists believe that there was once an ice dam in 
the vicinity of Cincinnati,' due to the ice of the glacial waters 
coming down off the .Alleghenies and becoming janibed there. 
If this were true, what evidence of it would we find in this 
vicinity ? What indtistry, prominent in this region, seems to 
support this view' of the geologists? 

Investigating the making of paper and cardboard boxes. 
Fancy bhxcs made for gloves, handkerchiefs, and other special 
purposes arc made by hand methods. Training for this 
work, repuiring from eight months to a year, is offered in 
some girls’ trade .schools. The cheaper, common paper 
‘ Wright, O Frederick -- The Ice of North AmerUa, p 326. 
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and rardlioard boxes and rartons used for groceries, shoes, 
suits, and many otlier purposes are m.'ide by nnachine methods 
and processes. Little training for this work is reejuired, and 
workers arc often \Try poorly /)aid. Many girls and some 
boys go into this occupation becausi; the work can be learned 
easily. Gut the chances of jtromotion to better paying 
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work as they grow older are very few. For most workers, it 
may be described as a " blind alley ” occupation. 

Examine a number of paper and cardboard boxes, noting 
the various ways of constructing them. Find the address of a 
factory making the.se kinds of boxes and write asking for any 
printed matter they may have descri[)tive of the work. Con¬ 
sult the matter descriptive of the work of a paper mill to 
sec what is saiil of papers and cardboards used for making 
boxes. Making paper bags may also be investigated in this 
connection. 

Finding how a handkerchief or glove box is made, d'o give 
insight into hand forms of [taper-box construction, a handker- 
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chief or glove box may he can'fully taken apart, and the 
materials and forms of (onstnirlion work noted. The 
principles are the same as those* iisexi in making all common 
forms of novelty ho.xes. If it is ilesired to make sncli a 
box, the method may be developed by a careful study of the 
box taken apart, noting the respective pieces, their sizes, and 
the methods of placing and pasting them. 'I'he materials 
required arewood-i)ulp or cloth board for the body; white 
cotton poplin for lining; tougli anti moderately stiff paper 
for foundation for lining walls and pads and for linishing the 
bottom; cotton sheet wadding for the ixuls; muslin for 
reinforcing the corners ; suiter or cheesecloth for strengthen¬ 
ing the hinge; linen, silk, or cretonne for the cover; and 
jtaste. 

Make a list of the various articles known to be made by (his 
method of construction. What are the llmilalions of such 
utensils in a home ? ('an they be cleaned ? For what 
purposes are they a|)propriate ? Do they last long ? 

Tabulating the facts obtainable about the glass industries. 
Gather such material as is available on the glass industries, 
to show their importance and the \-arious jjhases of these 
industries. Maki* a chart showing tlu'se facts. Flxamine 
various forms of glasswares to be found in homes and in the 
stores and shoiw. Read what you caji find about the art of 
stained-glass windows. See the chapter on Shelter, page 256. 

Making copper bowls. Copper bowls can be made by 
children of this grade, but the work is too noisy for most 
school situations. If bowls are made, number 20 gauge 
sheet copper is desirable. Hollow out one end of a maple 
block into a shallow bowl shape, using a gouge. Cut a 
four-inch square of sheet copper. Describe the largest 
circle possible and cut. Using a round-headed hammer, 
hammer the copper into the bowl shape in the block, be- 
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,i;inniiif>; in tlic center and turning constantly as you hammer. 
Hold the sheet of copper in the left hand and hammer with the 
right hand. When the copper becomes hard, heat on a gas 
stove until very red, and plunge into cold water. This 
anneals, or softens, the copper. Continue the hammering, 
directing the shaijing of the howl hy the position in which you 
hold the coijper with the left hand. Avoid wrinkles, or 
buckles, by keeping them hammered out before they become 
short and sharp, if left, these wrinkles may cause cracks. 
When proiierly sha]K'd, finish the surface with the planishing 
hammer, holding the bowl over a round-top stake. This 
gives a surface of facets, characteristic of hammered copper. 
Trim the top edge true w'ith shears. Round and smooth 
the edge with emery cloth. To flatten the bottom, place 
upside down on the table and find the center with a pair of 
dividers. Draw a circle the size of the bottom desired. 
Take a w'ooden mallet and strike down on (he center with 
light strokes, working around to the circle drawn. Mix 
jiuniice stone and water, and polish the bowd. To color, 
rub with turpentine and heat gently. 'I'oo much heat burns 
off the turpentine. 

Etching designs upon the bowls or upon pins. Draw the 
design on jiaper as a copy. Pour melted beeswax over the 
copper surface. Trace the design upon the wax. With a 
knife, or hat pin, or toothirick cut the design through the 
beeswax. Pour nitric acid into the design and allow it to eat 
the copper surface. Wash and remove the wax. Nitric acid 
should be in the hands of the teacher only. 

Some etchers cover the copper with a mixture prepared by 
melting two ounci's of white wax ; adding one ounce of gum- 
mastic in powder, a little at a time, stirring until the wax 
and mastic are well mixed ; and adding in the .same manner 
one ounce of bitumen in powder. This mixture is applied 
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by wrapping a hall of the mixture in a piece of ^ilk and rub¬ 
bing upon the copper surface. 



Fui. TS2. Metal Work of Fifth-and Sixth-Clr.uio ChiMren 

If stickpins or hatpins are made, it will be necessary to 
buy pins to attach to the etched copper heads. Those pins 



Fin. 183. Bowls Made by Fiflh-CJnule ('liildren, Readyfor Firing and (jlazinj' 

prepared with a cup, for soft soldering, are best. Brighten 
the copper at the place where the pin is to be attached, and 
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also brighten the cup. Moisten these with soldering fluid. 
1 his can be bought or made. To tiiahe, i)ut some chemically 
pure muriatic acid in a glass jar, add some shavings of pure 
battery zinc, allow to stand for fifteen minutes, add more 
shavings, and continue until all chemical action ceases. y\l- 
low to stand overnight. Pour off the clear fluid for use as a 
soldering flii.K.' 

Heat both |)icrcs of metal equally hot, touch the cup with 
a piece of .soft solder, filling it, and apply at once to the pin. 

rind what you can of the hammered metal industries. 
Include work in brass, silver, and other metals used in these 
industri('s. If there are any exanqiles of fine worknuinshi]) in 
the community, see them if possible. What gi\es value to 
such pieces? ('om|)are them with the pres.sed metal bowls, 
lanqi shades, trays, and similar articles on sale. Wherein do 
they differ? Why the diffen-uce in price? 

Desirable outcomes in Grade V. From this work the 
tixicher may e.xpcct : 

1. rather definite knowkdge of how to make a one- 
piece, a two-piece, or a ihree-iiiece mold for pottery. 

2. Knowledge of how' these mf)lds are used in making 
ware. 

3- Ability to distinguish with some accuracy coil-built, 
wheel-made, ajid mold-made [lieces. 

4. A rather definite knowledge of American potteries 
and the chanicleristics of their luoducls. 

5. Some notion as to the variety and amount of clay 
products in this country in comparison with those of other 
nations. 

6. Some judgment as to the worth of materials and 
products in terms of the work done upon them. 

7. Some understanding of the geological history of 
clay beds. 

* Thatcher, Edw.ard —Simple Soldering Spun anci CliamtuTlain. 
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8. An iiicroahiiig interest in day iiulustries and recogni¬ 
tion of their importance. 

9. Some insight into the glass industries and their extent. 

10. Some judgment relative to the extent of tile pa])er- 
box industry and the status of its workers 

11. Some interest in hammered metal utensils. 

Glt.tDE VI 

Finding out how a glaze is made. It will be recalled that 
in Grade V, page 339, it was mentioned that .salt thrown into a 
kiln of brick wotild form a glaze upon the bricks. Similarly, 
white lead will make ;i glaze of [loor (piality. 'I'heleail makes 
a soft, easily scnitched glaze. Ailding flint ntttkes a glaze 
harder. The more the Hint, the higher (he (emperattire re¬ 
quired to melt the glaze. 'File more the le.ad, the lower the 
temperature tit which (he gltize melts. The other materials 
etislomarily ti.sed in glazes are fi'Idspar, while ( hina clay, .and 
whiting. 'These are mixed in x tirying proportions according 
to the kind of glaze wanted. The color is ustitilly the oxide 
of a metal. 

There ha\'e been many gltize mixtures used by [lotters. 
The following are here included to give some ideti of the 
constituency of glazes. 

Enamel glaze — as made by Mr. Leon Volkmar; 

35 p.irts firy white lead 
25 parts powdered feldspar 
30 parts powdered Hint 
5 parts whiting 
5 parts China clay 
5 parts white oxide of tin 

105 

This makes a wdiitc enamel. To give color, add oxides of 
metals, not over four parts to the above. Black oxide of 
cobalt, two parts, gives blue; black oxide of copper, two 
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to four parts, j^ivcs a good green, rather silvered in tone; 
green oxide of nickel, two to four parts, gives gray; red oxide 
of iron and l)laek oxide of iron give varying shades of brow'n 
and tan; black oxide of tnangancse gives a tone between 



Fig. 184. Applying Glaze wiLli a Fni.sh 


purple and brown ; yellow oxide of uranium gives a tan- 
yelknv; and for a light blue-green, use one-fourth'part of 
cobalt and one part of copper oxide. A blue-gray ran be 
secured by using combinations of nickel and colralt, not 
exceeding four parts as ;i total. A brown-green can be 
obtained by combining co|)pcr and iron. Two parts of black 
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oxide of ro])[)er, one-half part of lilack oxide of iron, and one- 
lialf part of green oxide of nickel gi\e a light yellou- 
green. 

To prepare a i;,lav : Wi'igh out the colors and grind 
thoroughly with water, using a nuiiler and ground glass 
slab, ora mortar and |)estl('. The former is preferable. y\dd 
the enamel ingn'dients and mix and grind with water. To 
this amount add one leaspoonftil of gnm Arabic to make the 
glaze stick to the pottery before being lired, and one tea.spoon- 
ful of gum tragacanth lo make the glaze How smoothly from 
the brush. Grind to the consistency of a modc'rately thick 
cream. 

To'^lazc : Make a thinner glaze (jf part of theabove. Pour 
into the vase or bowl, which h,is already been fired at Cone 
I or 01. Pour around the walls, rolling the vase in the 
hands, and empty it (|nickly. This makes a thin coat, less 
likely to crack than if a thicker glaze were used inside. For 
the outside, apply a coat of the thicker mixture, using a full 
brush and a laiijiing or cros.s-halching stroke. Do not brush 
the glaze on as in painting, .\llow this coal to dry. Apply a 
second. Dry. Apply a third, not so thick, finishing with a 
smooth surface. Put one thin coal on the bottom. Fire 
this glaze at Gone 02. 'I'he total coat ap|)licd should be a 
little less than one-eighth of an inch tliick. 

Since there is a gl.izeon the bot tom of the pottery, the pieces 
must be set upon stilts, or tri|)ods, in the kiln. Place the 
pieces so that at least one-half inch intervenes between each 
two pieces. It requires about twelve hours to fire this glaze 
in an oil kiln. 

Inside, glaze; The following reci[)e, by Mr. Leon Volkmar, 
makes a good inside glaze, tan in color: 

50 parts dry white lead 15 parts whiting 

23 parts [Xiwdcrcd flint 15 parts China day 
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Matt glazes: 'riiese matt glazes, made hy Mr. Charles F. 
Binnsof Alfred University, Alfred, New York, fire at Cone 04; 


White IUsr Matt 

142 parts dry white lead 
25 parts whiting 
111 parts powdered feldspar 
22 parts calcined kaolin 
13 parts Florida clay 


Green Base Matt 
III parts dry white lead 
25 parts whiting 
111 parts powdered feldspar 
22 parts calcined kaolin 
13 parts h'lorida clay 
9 parts black cu|)pcr oxide 


Blue Matt Glaze 


134 parts dry white load 
25 parts whiting 
III parts [xjwdcrcd fekls|)ar 


22 parts calcined kaolin 
13 parts Florida clay 
2.4 parts black oxide of cobalt 



Fir., 1R5. Grinding Glaze with a Muller and Slab 


Variations in method of ^nixing glazes: The potters usu¬ 
ally find out, by experiment, just the glaze they like. 
Very exact weights are used in measuring out the quan¬ 
tities when right proportions are determined. These must 
be thoroughly ground together to mix the particles com- 
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pictcly. If the quantity is small, a ground-glass slab and a 
ground-glass mullcr arc used. The ingredients are mixed 
with water enough to make a creamy mixture, and then are 
ground and ground and ground. A s|iatula is used to keep 



Fig. iSf). Grinding Gtazo with a Mortar and Pestle 
These are sometimes used insteml of the mullcr an<l slab but the process 
takes longer. 


the mixture on the glass. For large (]uantities, a glaze mill is 
used. It is a stoneware jar, eoNered inside and out with a 
hard glaie, fitted with a tight lid, and fastened with bands 
of metal into a frame attached to a motor to revolve it. 
In it are.a number of very hard marbles. 'I'hc mixttire is put 
into this mill. The revolving, combined with the action of 
the marbles, mixes it thoroughly. 
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To a mixture of alxnit loo j^rams, or 3.5 ounces, a tea¬ 
spoonful each of gum Arabic and gum tragacanth is added. 
Firing the glaze: When the glaze is fired, it melts at the 



Fu.. 187. I’ollcry of Si.\1]i-(jki(Ic (.'liildivn in llic Grueii-Wait' St.iyu 


temperature \vhi< h its composition calls for. 'I'his means 
that the potter needs to know what the composition of the 
glaze is which he is using, and he needs to know how hot 



Fui. 188. Gla/.ctl I-^ottury Made Ity SixLli-Gratlu Childitt'n 

to make his kiln, for the heat must be turned off as soon as 
the glaze fuses. 

In firing a kiln of bricks or crocks or tile, the potter de¬ 
pends upon the appearance of the interior of the kiln as he 
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looks through a |3cep hole. Rut these products arc unglazcd, 
or glazed witli .salt or with a low grade of glaze. In firing a 
kiln of china, the delicacy of the glaze reiiuires a much more 
careful method. 'Fo aid the potter, there have been devised 
what are called cones. 'Fhey are triangular pyramids about 
three inches high and a half inch on each side of the base, 
made of a red clay mixture. The clay has been scientifically 
tested so that the makers know at exactly what temperature 
the clay will melt. When a cone does melt, the point bends 
slowly over. If the firing is continued long enough, the cone 
will melt flat on the support on which it rests. 

The cone with thi' highest melting temperature is Cone 3<), 
firing at 3470° F. Fhe numbers from this in descending 
.series are 38, 37, 36, ... 2, I, 01, 02, . . . 022. Next 
lower than ('one i is ('one 01. which fires at 2102° F. The 
lowest, 022, fires at 1044” F. All glaze mixtures have definite 
firing temperatures, the point at which the glaze fuses. 

When the pot ter sets his kiln, he [Hits two cones in the front 
of the kiln .and two in the back where he can see them through 
the mica windows arranged for this purpose. One of each 
pair is for fhe temperature at which his glaze melts. The 
other is usually two cones lower. The lower cone serves as 
a warning to him. When he si'cs it go over, he knows he 
must keep close watch to be ready to put out the oil or g.as 
flame, or to draw the fire if he is burning coal or wood, when 
the other cone begins to go. 

Summarizing the different ways by which vessels are deco¬ 
rated. As already noted, salt is UM-d only for things which 
require A very poor glaze, ('rocks and jugs are glazed after 
drying, before firing. They therefore require but one firing. 
Dishes and vases of a bet ter grade are fired, then gkized, then 
fired again. 'Fhe lirst firing, called the tiring of the green 
ware, is obviously at a higher temperature than the second ; 
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otherwise the seeoiul tiring might melt the results of the first 
firing. The seeoiul firing is called the biscuit firing. In 
very fine grades of china, three firings are made. The 
first is the green ware. On tiu- biscuit ware resulting, is 



Fkj. iKq. a Kiln ;tl Riplc-y, Illinois, for Firing (Vocks, J;irs, and Jugs 


placed the undergl.aze design. The second firing is to fi\ this. 
I'hen a transparent glaze is added before the third firing. 
Some less expensive dishes h.ave the underglaze design put on 
before the first firing. This saves one firing, but it is likely 
to make a less dainty design. 

Some vases have what is called a drip design. 'I'hey are 
painted with a glaze of one color; then a glaze of another 
color is painted around the top heavily enough so that it will 
run down irregularly and make an intermingling of the two 
colors when fired. 

'I'he underglaze pattern may be painted on by hand and is 
so done in craft work. But factories do not do so. It is 



Slir.CKSTIONS l-'OR I'HK STUDY OK UTKNSIl.S 355 


easily seen that the expense of liand work would make f)riees 
too great. The underglaze iiattern is put on by means 
of transfer paper, railed decaleomania [)aper. 'This can be 
bought of Palm, Fechteler, and Company, by Fifth Avenue, 
New York City, f t is applied somewhat as we apply eertaiti 
kinds of Eastt'r egg rlesigns. Ifxamine some dishes and find 
evidences that the design 
was put on with transfer 
paixT. Matt gkiz.es are 
different iti eomjiosition 
frotn the bright glazes, 
lisually they re(|uire a 
higher temperature for 
firing. 

Finding how kilns are 
constructed. (hither [lii - 
tures of kilns of xtiriotts 
kinds. Write to the man- 
ufactitrers of kilns for 
copies of their catalogues 
showitig the kinds of kilns m,,, a Kiln Smi.iiJr loi Siiicoi Um' 

they have for sale. 'The 

essentials in a kiln are an inclosed siiace in which the pottery 
can be [ilaced in sttch a way as to be protected, and (iro- 
vision for intense heat. Note the methods of firing used by 
the Indians, de.scribed on page 2i)(). Compare with the tile 
and crockery kiln in Fig. ifiy. If there is a brickyard or 
tile factory in the community, visit the kilns wheti in 
oiieratioh. 

Exchanging industrial information with another sixth 
grade. ,If there is no jiottery in your commttnity, wnte 
to a group of sixth-grade children in a pottery town, a,sking 
them to write letters tcllitig all they can find out about the 
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I'lO. I9t A Ilinj^cd Outside Fijnti with lusils fnr u Desij^ii Usi'd for Making 
Concrete Pottery 

The inside form is (Msily pulled (nit. 


potteries in their town. In return, send to these children 
letters describing an industry in your conununity. In i)rep- 
aration for the letters to conic, tlie children may well review 
the details of the pro¬ 
cesses in\'olved in iiottery 
making. 

Making concrete 
pottery. By making 
wooden forms and filling 
these with a fine grade 
of concrete, flower pots 
and boxes, urns, drinking 
fountains, and other 
models of concrete 
pottery may be made. 

Several illustrations are 



Fki. 192. Outside and Inside Forms for a 
Hexagonal Flowerpot 
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here given to show ililTereiU iiu tliods by which i)arls of 
forms may be fastened togetlier to i)ermit of the easy re¬ 


moval (jf the piece 
of pottery when 
hardened. X’ariety 
in design is sei iired 
by building the form 
to ])roduce the de¬ 
sired shape, and by 
using coloring mat¬ 
ter in the concrete. 

Summarizing 
elements to be con¬ 
sidered in buying 
clay products for the 
home. 'I’he children 
should b(,' led to 



ajtidy the knowledge t’’"' .\ 

obtained in this 


luirin C'('listnu It‘cl fnr I’uuiinjf Lhc 
I’ol (ol }' Upsitlc ] )tAVn 


work in making judgments of what designs, colors, and 


(jualities are most ;ip|jropriaIe in a home. How ex])ensi\e 



Flu. 194. Uiitbidc Fonn Held Together he Snew Fyes and ttowel Rods; 
Inside Form Sha])eil f<jr iaftin^ (Jut 


should be the dishes used continoiily What |)ieces and how 
many are needed for a family of si.x i* To provide for twelve ? 
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What docs a set of one hundred pieces cost? h'inding the 
wide range of prices, one slKUild consider other elements. 
For constant use, the design and color should not be so 
obtrusive as to become tiresome. T'hey should be bright, 
cheering, and ever attractive. Duralvility should be consid¬ 
ered, not only for the sake of economy, but because one 

becomes attached to an 
attractive set and it be¬ 
comes a part of the home. 
'I’he question of the color 
of di.shes shotild Include 
consideration of what 
will be used with or near 
the dishes. Simplicity 
is always a safe 
([uality. 

When one thinks of 
vases in a home, he 
usually thinks of a chance 
collection. Why .should 
not the vases harmonize 
with other things in a 
room ? Their color 
should not violate the 
color .sdteme of the room. A vase has for one of its functions 
the holding of flowers. It should show forth thebeatityof the 
flowers, not rival them. Hence, vases of neutral and “ back¬ 
ground ” colors are desirable for this purpose. The sizes and 
shapes should be such that flowers of various kindsmiay be 
cared for. There shotild be vases for large, coarse flowers, 
bowls for violets and nasturtiums, tall vases, slender vases, 
broad, generous bowls, and so on. The.se ought not to be of 
the very expensive kind, easily broken by careless handling. 



Fic.. 195. C'llIajT'iI'k' r)u1.si(li.‘ atid 
Formb 
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Simplicity, utility, grace of line, harmony of color, and in¬ 
dividuality are (inalities to he considered. 'I'lie schoolroom 
may well teach such consideralions in litting x-ases to flowers. 
The school should ha\e an a.s.sorlment of x.ises and howls, 
ine.\pensive, hnt varied in dimensions, line, and color. .\s 
flowers are hronght to school, thought should he given to their 
|)lacing in vases so that the ho>’s and gdris tiiay learn the 
heanty of ;i well clKt.scn raise. 



Fk. KlmiIi-, <if Ii)x|ii-iHiH‘iits in Glazint^ 


Desirable outcomes in Grade VI. Imoir this work tho 
tcaclu*!' may cxiHicl : 

1. A tiuile (•l(.‘ar idiM of (lie process of making a glaze 
and of eontrolling its fning. 

2. Knowledge of (he essiMili.ils in kiln structure. 

3. A rather complete understanding of ail of the common 
processes in pottery making. 

4*. A keen interest in the pottery industry. 

5. (irowing good taste in dioices of vases and dishes. 

6. Sonu* idea of prices lo Ik- piiu! for good pottery. 
Appreciation of good pottery. 
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HIllLKKiRArjIV 

Atlas Portlant) Cemeni' Co. — Concrete Construction about 
the home and on the Farm. Atlas Portland Cement ('o., 
25 Broadway, New York City. 

Expllrit dircelions for building forms and pouring con- 
eroto, with dear drawings. 

Binns, C, F. — The Potter's Craft. Van Nostrand. 

Gives direetions on preparation of day, mold-making, glaze¬ 
making, and liring. Kxi'dlenl lllnsfrations. 

Binns, C. I'. ■ The Story of the trotter. George Nevvnes, I.ondon. 

Contains a brief history of pottery-making and details of 
modern processes. 

Bi.anciiari), M. M. — The Basketry Book; Ttceh'e Lessons in 
Feed Weaving. Scribners. 

An cxrdlent gtiide for one wanting to learn bow to make 
reed baskets. 

D.wi.son, R. C. — Concrete Pottery and Garden Furniture. Mitnn 
and Co. 

A good guide for concrete work. 

Franz, IIi;\ri. — French Pottery and Porcelain. Scribners. 

A detailed, well-ilittstr.ited accoimt for adults. 

Ja.mes, (btoROE WttARTON. — Indian Basketry. Henry Malkan, 

I William St , New York City. 

A detailed account of basketry metliods, colors, weaves, de¬ 
signs, their symbolism, atid the ttses of baskets. An ex¬ 
cellent reference. Well illustrated. 

Jervis, W. P. /I Pottery Primer. The O'Gorman Pub. Co., 
76 Park Place, New York City. 

An excellent brief account of the pottery industry as ad¬ 
vanced by the vatious nations of the world. Includes 
some history of American pottery. 

Moore, N, Hudson. — Delftwure, Dutch and English. Stokes. 

Well illustrated. An account of the Delft phase of pottery- 
making. 

Moore, N. Hudson. -Old China Book. Stokes. 

An attractive, well-illustrated account of English pottery. 
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Mookk, N. Hudson. — Wnl:^'in>o<l and Uii hnilainrs, Stokus. 

An interesting liislory of the life and work of Wedgwood. 

Rose, Autnjsrus !■'. — Copper Work. Ment/er, Bush, & ('o. 

Coot] flireetions for hammered eopirer work. 

Sleeeel, CTias. UoNK.tD. - Workni'e, in Melal’:. t'hildren’s 
Library of Work and Play, Doubled.i\, I’.ige N ( o. 

Very clear directions for working in haimiiered and poured 
metal work. 

Smiles, S.\.MUici,. - Josinli llVf/giiviw/ ll.ir|)er. 

A goorl biography, including the de\elopment of the p<jttery 
industry in England 

Walteus, IlitN'Kv B. -Ilidorv of .\iinenl PoUcne-i 2 vols. 
Scribners. 

A \'ery inclusive account of Ivgvptian, (iieck, anti Rttnian 
])ottery. 

Winslow, Li.on L. - Elemenlary Industnai Arts. Macmillan. 

('hapters 3, 4, ,S, f>. S. ')■ Information on the making of 
baskets, boxes, brick, tile, polleivg cement tmil concrete 
construction, copper vessels, and iron tintl steel ]>rt)cesses. 
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Suggestions kor the Study of Records 

GRADE I 

The sources of books, magazines, and papers of the home. 
In considering liome life, the [lart performed by books, 
magazines, and newsitapers should be noted. Wliere they 
come from may be disenssed, and this should lead to a trip to a 
bookstore to see the hooks being uniiaeked and put u|)on the 
shelves for sale. In answering the questions asked about 
how the books are made, a trip to the printing office to .see 
type-setting and press work w'ill answer in part. 'I'he dis¬ 
cussions of the store and printing office should bring out 
the ideas of how' the books, magazines, and newspapers are 
provided for the family, and of how mtich work is done in 
making them for us. 

Beginning a library. 'Fhc value of books and magazines as 
a source of enjoyment should lead to starting a schoolroom 
library, or reading table or shelf. Proper w'ays of earing for 
books in placing them on the selves, in handling them when 
reading, and in marking their ownership should be taught. 

Using a printing outfit. Thu children will want to use a 
simple printing otitfit in making signs or labels or in printing 
original stories and poems. The similarity of this •method 
to the job type-setting seen in the printing office shotild be 
noted. 

Making booklets. These original stories and verses will 
suggest the need of booklets; or, pictures collected or made 
362 
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in connection with some ineeslij^ntion will flemand some 
means for moiinlint; and keeping them. 'I'he children can 
meet these needs by making a single-sect ion booklet. To do 
this, fold through the middle the desired number of sheets. 
In the crease, make three holes through all the sheets. Put 
a threaded needle from the inside through the middle hole to 
the outside, leaving about two inches of thread hanging on 
the inside. Return the needle through one of the other holes 
to the inside. Put it through the middle hole again, and 
back inside through the third hole, d'ie with the end left 
hanging. If at'olored ribbon is u.sed, begin on the outside in 
first going through tint middle hole, and thiswill bring the bow 
on the f)Utside. 

The outside sheet becomes the cover of the booklet. 
If desired, a tougher paper, or one of different color, may be 
used for the ro\'er. 

Finding out what paper is. The (|uestion as to what [laper 
is will probably be asked. In answering, compare paijer 
with the hornet's nest to bring out resemblances. Some 
notion of what materi.d is used and a little idea of the pro¬ 
cess can be secured through in(|uiring of others and bringing 
the ideas together in class discussion. TIk' teacher is referred 
to the work of Grade \’ in this cha])ter for a descri|)tiun of the 
essential processes of paper making. 

Desirable outcomes in Grade I. From this work, the 
teacher should expect the children to d(>\'elop some notion 
of: 

1. The sources of books, rn.'ig.'izines, and newspapers. 

2. How they are printed. 

3. How a booklet is made. 

4. How books are cared for and labeled. 

.■j. What is used in making paper. 

6. The general process of pa[)er making. 
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7. Interdepetulcnco of pcopio as shown by tlie work of 
many in providint; reading material. 

8. Books, magazines, and newspapers as a valuable source 
of information and entertainment. 


c.u.xni! 11 

Learning library methods of charging books. By this 
time, there should be a definite (>ffort to interest children in 
reading whole stories. lt\'ery means sliotdd be used to bring 
together a number of the iuleresting stories available for this 
age. 'Idle reading of these may well displace part of the time 
usually given to the te.xtbook for naading. As the number of 
these books increases, the children will begin to feel the need 
for knowing where the various books may be found. Now 
is the time to teach the library mediod of charging the 
books to readers. A visit to the library will enable the 
children to learn what the correct method is. Regular 
library cards can be procured. Rockids for the cards can 
be made by the children similar to tho.se seen in the library 
books, ddic correct method of writing the grade, owmer’s 
name, author’s name, and the title should be followed. In 
this way the children will learn to value library methods and 
rules. A different child should be appointed librarian each 
week. The library trip may also be used in showing the 
children the correct way of opening a new book. 

Making cover designs for booklets. Make such booklets 
as are needed for recording school experiences. Suggestions 
for needed booklets will be found in connection with work 
in foods and some other problems. When the question of 
appropriate cover designs for these arise, the children can 
make a collection of booklets and magazine covers to find 
out what is essential in a cover flesign, what colors may be 
used, what the design tells one, and what kinds of letters may 
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be used. Try stick i)rintirig as (uie niethod of making a 
decoration on the cover. Design, spacing, and letti'ring re- 
(|uirc consideration, not only in tlie making of ro\ er decora¬ 
tions but also in the making of charts and posters. 

Collecting different kinds of paper. .Mak(' a collecticm of 
different kinds of paper suitable for the le.i\-es and cox-ers of 
booklets. Note the colors, and such (|ualiti<‘s as toughness, 
smoothness, thickness, and the ea.se with which one may 
write on the various kinds. 

Desirable outcomes in Grade 11. From this work the 
teacher may e.xpect: 

1. Some knowledge and n.se of libr.uy nielliods of charg¬ 
ing books. 

2. An interest in design of covers of books ,ind magazines, 
and .some ideas of choice in line, color, and s|).iciug. 

3. Some knowledge of variety in paper .md the ii.ses of 
particular kinds. 

4. Some desire and elforl to express ideas .md feelings of 
beauty in book covers, cards, posters, eliarts, and written 
work. 

GK.XDli III 

Making parchment. Stories of early Hebrew life arc 
appropriate for cliildreii of this age. In the.se stories, 
mention is ocrasionally made of the scroll, or roll, as the 
Hebrew book. To help the children to value our ways of 
making books, they may well get a somewhat detailed 
knowledge of the Hebrew method of ancient times. Parch¬ 
ment was the material used in making a scroll. What u.scs 
are made of parchment to-day ? To m.ike a [liecc of parcli- 
ment, procure a piece of fresh sheepskin. Soak it in lime 
water for a week. 'Phis will loosen (he hair so that it can be 
pulled out. Dry the skin, stretching it on a frame. When 
dry, scrape it .smooth. Rub with powdered pumice and chalk. 




CouTlav MurupolUan Museum of 

Birch Bark 
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Making a scroll. Use the parchment just made, to make a 
scroll, cutting a long, narrow strip. Attach a stick at each end 
to use for rolling the scroll. References to the scroll or roll 
will be found in: I.saiah 8:1. and 84:4; Jeremiah ,Y):2, 
6, 23, 28, 29 ; 11 Timothy 4:13; and Revelation 6 ; 14. Read 
from some of these, particularly thereferences in Jeremiah. 

Finding out how other peoples made records. Collect 
pictures and accounts descriptive of the ICgyptian papyrus. 



TJic William Penn Wampum Pells prcsciitcil to F’lTin Py the Delaware In¬ 
dians probably in the ralitication ol treatie's. These are on exhil)itii>n at the 
Museum of the American Indian, Heye iM.uinlalion, New Yttrk (?ity. 


E.xcellent photographs can be procured from the I\letro[)olitan 
Museum of Art in New York City at from ten cents to forty 
cents each. This writing material was nuule from the pith 
of the ];\apyrus plant. A layer was made with the stalks lying 
parallel and close together. A second layer w'as laid over 
the first with these stalks at right angles to the others. A 
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heavy weight was used to crusli or roll the mass flat. The 
natural gum in (he plant gave it a unified body. An artificial 
filler may have been used at limes. Some pictures of papyrus 
show the lines at right angles to each other. Can you see 

how we probably got our 
word paper? 

The Indians wrote by 
making pictures on 
birch bark, (food illus¬ 
trations of their writing 
are found in a number 
of books on history. 'I'he 
Indians used a knotted 
string or a notched stick 
at limes for keeping cer¬ 
tain kinds of records. 
Some of them also made 
records on stone cliffs. 
See Fig. 200. 

The Babylonians used 
clay, which was made 
into tablets shaped 
somewhat like shredded- 
wheat biscuits. Some¬ 
times the tablets were 
much thinner. With 
a three-cornered instru¬ 
ment, the inscriptions, called cuneiform writing, were made in 
the clay before it was dry. If the record was very important, 
a second layer of clay was put on to cover the first and the 
surface of this was inscribed with the same record that was 
put upon the first surface. Illustrations of Babylonian 
tablets are here included. 



(Vii/rfcvv A'liirUnii oj S'Hural Ht^lirj/ 

Fir., 200. Indian Rt'conls, ('alk-d 
glyphs, on Sandslonc Cliffs in Wci-ton 
County, Wyoming 
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The early Assyrians inscribed llieir areoiuUs upiin the 
rocky surfaces of cliffs. Sometimes they, and tlie early 
Hebrews, made a pile of rocks, or cairn, to mark a siiijuilicant 
place in their experience, just as one may fmd in the South¬ 
west in this country piles of rocks near a lonely Mexican 
cemetery to mark the places where the body of the beloved 



Mifroiiiilllii'i M U'< tiiii of Art 

Fig 201. Baliyloiiian Wntiiifi on Bakctl (.'l,iy 'rulilct;, 


was set down by the carriers while they rested on the journey 
to the grave. 

The Romans wrote on waxed tablets, using a pointed 
metal instrument called a stylus, ('oniiiare this with our 
dictaphpnes as to materials used for a writing surface. 

Comparing modern methods of writing with historic. 
Compare these various materials with what W'e use. Ex- 
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plain why all nations did not use the same material. What 
atlvantagcs can yon think of that paper has over the other 
materials ? Why arc books and newspapers now more plenti¬ 
ful than in earlier days ? 
Why cheaper ? M akc a 
list of all of the mate¬ 
rials we use in making 
paper and eardboard. 

Binding pamphlets. 
In gathering material 
about the history of 
writing materials, some 
pamphlets worthy of 
place in the cla.ss library 
may be iirocured. Or, 
valuable information in 
geograidiy or other sub¬ 
jects may be obtained in 
pamphlet form. Pam¬ 
phlets are easily torn or 
otherwise damaged. 
Librarians bind all they 
think worthy of keeping. 
The children can do the 
same with theirs after 
they have seen .some li¬ 
brary-bound pamphlets. 

These binders, or case covers, used by librarians may be 
maile as follows: Use Melton or other surfaced cardboard. 
Send for bookbinder’s linen. It can be obtained of Louis 
De Jonge, 71 Duane Street, New York City. It is one yard 
wide and is bought by the running yard. Sample books are 
sent out to bookbinders, containing samples of the various 



Fiti. 202 Models of Babyhfman Clay 
Tablets Made in vScliool 




SUGGESTIONS FOR THE STUDY OF RECORDS 371 


colors and materials. Cut two pieces of canlFoard as wide 
as the pamphlet and one-half inch longer. Cut a strip of 



Fig. 20,^ Book Linen Ruled Ro.'uly to Apply Ihe Btmrds 


bookbinder’s linen three inches wide and one and one-half 
inches longer than the boards. Paste the two boards on the 



linen, leaving a one-half inch space between the two boards 
and allowing the linen to e.\tend threc-(iuarters of an inch 
over at each end of the boards. (Tit a strip of stiff manila 
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li:i|KT as wide as the pamphlet is thick and just as long as the 
boai'ds. Paste it into place for reinforcing the linen between 
the two boards. Turn over the extensions of linen at the 

ends and paste down. 



To place the pam¬ 
phlet in the case cover, 
one needs what is com- 
mercially known as 
Gaylord tape. This the 
children can make. Gut 
two strips of linen three 
inches wide and just as 
long as the pamphlet. 
Place the right surfaces 
of the two strips to¬ 
gether. Crease the two 
down the middle length¬ 
wise. Sew them together 
along the crease, using 
the back stitch. Paste 
one piece of the linen 
along the back of the 


Fig. 205. ( asf t'evurs pamphlet and the other 

'[’ho iippur cne Is a c<iinnit‘rui.Ll cover such aloil^ the back On the 
as iiiirariaiK use. 'I'lic lower oiK', in which inside of the case cover. 


a jianiphlcl is hound, wtis made by the di- 
rt'ctions given m the text. 


Procedure in pasting. 
In all pasting, the fol¬ 


lowing procedure gives good results: Prepare sheets of news¬ 
paper, cutting the ordinary sheet of a daily newspaper into 
quarters. Stack these evenly and lay down on the working 
surface. Lay the piece to be covered with paste right side 


dowm on the top piece of newspaper. Holding the piece to 
be covered in position with three fingers of one hand, spread 
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the paste evenly. He sure to cover all spots and to put on 
only enough to cover. No time .should be lost after the paste 
is on the material, for linen tends to stretch and paper to 
wrinkle if it lies long with paste on it. Lift by two corners 
the piece covered with paste. Lay it in its exact desired 
position. Fold once the piece of newspaper just used and 
put aside as waste. 1 his folding once prevents coming in 
contact with chance paste on the irsed tu'wspaper. Fusing 
the top clean sheet of newspaper, cover carefully the pasted 
piece just placed in position, and rub smooth so that all 
blisters tlisappear, using the edge of a bone folder or a ruler 
to do the rubbing. All pasting should be done on this pile 
of pieces of new.spa])er, and the soiled sheets should be im¬ 
mediately eliminated by folding and putting with waste. 

Making paste, lo one-fourth of a pint of boiling water 
add one teaspoonful of ]X)wdered alum. Allow it to cool. 
Add enough flour to make a creamy mixture. Ad(J to tJaie 
one teaspoonful of powderetl ro.sin. Stir until smooth. 
F’our into this mixture, slowly and steadily, a little over a 
pint and a half of boiling water, stirring constantly over a fire 
to cook the ])aste but not allowing it to boil. Add a few 
drops of oil of cloves to keej) it sweet. When it becomes 
sour, paste is useless. This will make one <juart of good 
paste. Keep in a tight jar in a cool place. Sleko, for .sale 
by Louis De Jonge, 71 Duane Street, New York City, and 
Embeco, by the Milton Hradh'y ('ompany, are paste pow¬ 
ders ready to be mixed with cold water for use as needed. 

Desirable outcomes in Grade III. F'rom the work the 
teacher may expect: 

1. An intelligent attitude tow'ard paper as a writing ma¬ 
terial. 

2. Some rather specific knowledge of the hi.story of writ¬ 
ing materials. 
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3. Some beginning of judgment of value in terms of hand¬ 
work as compared with machine work. 

4. An increasing interest in the liljrary and its metliods 
of caring for books and pamphlets. 

5. Some ability to cut to measurements, estimate amounts 
of material needed, and handle paste. 

6. A growing respect for books. 

GR.vni! IV 

Finding out how the alphabet was made, ('ollect iiia- 
terials and illustrations aboiil the beginnings of the tilithabel. 
Read the accounts to be found in histories and encyclopedias. 
The Story of the Alphabet, by Edward ('loild, gives a very 
interesting account of the beginnings, ('ompare these de¬ 
tails with Indian picture writing and the ciineiforin writing. 

Finding out about the beginnings of libraries. See 
whether yon can judge from Alina-Tadeina's picture, “ A 
Reading from HtJiner,” what sort of records the ('■reeks had. 
Were Ixtoks common ? 

What kinds of libraries would the lltibylonians need for 
their clay tablets? Find an account of what they did to 
care for their records. 

What would the Egyptians need for filing their papyrus 
scrolls? The paityrus was pieced and glued to make a long 
strip. Sometimes a scroll was eighty or ninety feet long. 
There is one in the British Museum, known as the Harris 
Papyrus, which is one hundred thirty-three feel long. Papy¬ 
rus began to be made at least two thousand yt'ars bcdorc 
Christ and continued in use in Europe until the tenth cen¬ 
tury, after Christ.' 

As a rule, paftyrus was written on one side only,,and was 

I Smith, Adelc.— Prinlinr, and IVriting Maleriah, 134 Avil P.ipcrOj., 
Philadelphia. 



SUGGlCS'l'lONS FOR THE STUDY OF RECORDS 375 


fastened to a rod or roller around which it was wound. 'The 
oldest rolls usually were written in lines across the width. 
Some Huddhists wrote the lines longitudinally of the roll. 
Sometimes the latter was placed inside a wheel which rolled 
it through sidewise. Passing the niamtscri[)t through the 
wheel was a('counted tts reading it. Prayers are .sometimes 
rapidly “ read ” or offered iit this way. Aitother arrattge- 
nient was used, especially among the Chinese and Japanese. 
The material was arranged in longitudinal lines in a panel 
crossing the roll. A .space was leit between each two panels. 
The Jewish h'uv was so written. The ne.\t step was to fold 
the roll tdong these blank sjraces. The lolded roll w.is 
ptttiched along (jne cilge and tied. Attaching hoards to 
protect this, we arri\ e ;it a form suggesting the modern book. 
Slitting the folds along the edge not pttncherl released as 
tnueh more sp.ice for waiting. Pong l)efore these steps had 
been completed, parchment had begiiti to displace pa])yrtts. 
'This materitil was in ttirn displaced by paper. 

There is ,1 tradition that the town of Pergamos, in .Asia 
Minor, became interested in establishing a line library. 
The [)e()ple of Pergamos bought their jjapyrtis of the lfgy|)- 
tians. ,'\s you will lind in )-our reading, the Egyptians were 
very prottd of their lil>rary' at .Me.xantiria. They objected 
to the idea of a rival library at Pergamos. So they did the 
thing that to-day would probably be called boycotting, 
'i'hey refttsed to sell pajjyrtis to the people of Pergamos, 
thinking this w'ould end the ri\alry. 'The effect was wdiat 
one wottld e.xpeet to find among an titnbitious [teople. De¬ 
prived of papyrtts, the [leojile of Pergatnos began to look 
for a substitute, and they found it in a familiar material. 
They were a ijastoral people haxing many sheep. They 
knew the use of the skin for tents, clothing, and water bottles. 
They found a way to prepare the skin, much as it is described 
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in Grade III. So it came about that parchment became 
the material for writing generally used in Europe until the 
invention of paper. 

Finding the use of bibliographies and card indexes. Com¬ 
pare what you can find out about the libraries of Babylon, 
Alexandria, Pergamos, .Athens, anti Rome with our libraries. 
Because of the case with which we tan make books to-day the 
libraries have \'ery many to care for. Visit a city library 
and ask tht^ librarian to show you how she kt'ejts a list of all 
of the books. 1 lat t' her show you how she can find a book 
(luickly through the " author ” card ; also, how she can 
find what books she has relatix’t' to a gix'en tofjie. 

Making a bibliography. 'Phis comparison and the tri[) 
to the library should lead to the suggestion from the children 
or the librarian that anyone who reads much ought to keep 
a bibliogra|)hy. I hi.' method of reading whole books men¬ 
tioned in Grade If should have grown to some importance 
by this time. Eurther, the work in geography, history, 
and industrial arts, if conducted on the investigative basis, 
should be bringing to consciousness the fact that particular 
sources of information arc sometimes difficult to recall. 

For these reasons, the children may readily decide to keep 
a bibliography of the books read during the year, or of 
sources of information on important topics in geography, 
history, and industrial arts. When this time comes, the 
children should be taught the correct form of author cards 
and of subject cards. The details recorded and the form of 
placing them are important if the cards are to be most serv¬ 
iceable. Use the standard library card, three inches by 
five inches. Note that the author card has nothing on the 
first line. Otherwise it is exactly like the topic card in 
form. Note the margins. The title is the only line in¬ 
dented. Every book should have two cards — one an 
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author card, the other a topic card. A book might have 
three or, more cards if tlie material in it wi're to he found 
under several topic.s. 

The children, together with the teacher, should formulate 
rather definite plans as to when they should make out bib¬ 



liography cards, who should check the errors, and how they 
shall file them. 

Making a bibliography case. It will soon become evi¬ 
dent that a case will be needed to file the.se cards in alpha¬ 
betical order. A very satisfactory one can be made of a 
smooth-surfaced cardboard and gummed tape. Cut the 
cardboard in the shape indicated in Fig. 206. Note that 
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dotted lines should be srored, not rut. They iiidirute 
lines of folding. Fasten the back roniei's, 4" in height, and 
the front corners, 2 \" in height, with gummed tape. Hind 
around the top with gummed tap('. The a|)pearance will be 
improved by putting the tape around the bottom also. 

Making a cloth-covered case cover for binding a pamphlet 
or booklet. The pamphlets needing |)rotectiou, or the 
notes needing binding, as they acctimiilate from investiga¬ 
tions, may be worth a more pretentious ease cor cr than that 



I'll. 207 UiMiu^rapliy ('asy.s 

Ftmr of these arc made of uardiioard One is of woitd <j[ tlic type suj^p'csU-d 
in llu' liftli tirade 


made in Grade III. One ran be made covered with cloth. 
To do this, rut the boards as directed in Grade III. Gut the 
linen large enotigh to contain the two boards, leaving a half¬ 
inch .space Ix'twccn them and allowing thrc-c-qtiarters of an 
inch extension beyond the boards all around for turnover. 

To paste the boards, lay them in their proper places. 
Mark lightly all around them on the wrong side of the linen. 
Remove the boards and paste as directed on page 372, 
putting the paste over the space inclosed by the marks. 
Gently press the boards int(j place, 'burn the whole over 
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on a newspaper. Lay a clean pai)er over the linen and rub 
smooth.. After pastini; the boards in place, jtaste the piece 




20') ('.I M' ('mNc'T Thu C'ninuis ('llfil'ni 



of tough manila in place as directed in making the case 
cover in.Grade III. 

'The next stc|) is to cut the corners preparatory to turning 
the edges over. See Fig. 209. These lines should be three- 
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,).So 

<:i\Uvnths of :m inch auviy from the corncrH of the hvmh. 
For tliick lioards, (he distance should be greater. IhK 
paste on (he head and tail tiirnovTrs. Place (he bone folder 

or ruler under the 
edge of the ncw.s- 
[)apcr upon which 
the case cover is ly¬ 
ing. Lifting (he 
newspaper, pull i( 
gently over so as to 
fold the foredge ex¬ 
tensions over and 
rub down, one at a 
time. Turn the 
corners as indicated in Fig. 211. Paste and fold the foredge 
turnovers. 

Such a case needs a lining or eml paper. E.xamine your 
schoolbooks and note how (he turnovers are covered by an 
end paper, a sheet of paper which continues on as (he last 


-Head turnover 

-Back and hinge space 
Foredge turned over 
Board 

■Tail turnover 

Fro. 212 Case Cover. 'I'be [''oredge Turnovers Pasted tn Place 

leaf in the book. This is the method used for a sewed book. 
For a pamphlet or a booklet, a single end paper is used, just 
large enough to cover the turnovers, coming to within an 
eighth of an inch of the edge of the case cover. Place this 
case cover open flat under a weight until thoroughly dry. 



/K 




Fig. 211 CiiM’ Cover- The ('ornets Cre 
Pasietl 
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Using the (jaylord tape, desrribcrl in Grade III, fasten 
the booklet or pamphlet into place. 

Making a hektograph. Every school should have some 
kind of device for dui)licating. If the school does not possess 
a mimeograph, a hektograph can he mad(: for a few cents. 
With this, from fifty to seventy-five impressions can be matle 
from one copy. 

Get a Iran nine inches by twelve inches and one-half of an 
inch deep. Get two ounces of gelatine in sheet form and 
one pint of glycerine. Boil these together slowly in a 
double boiler for twi) hours. Pour into the pan, placed so 
that it is level, and allow to stand overnight to cool thor¬ 
oughly before using. 

'I'o make copy, use hektograph ink on paper with a 
•smooth surface. If it is desired to use typed copy, a hekto¬ 
graph ribbon may be bought for the typewriter. Lay the 
copy, face down, upon the hektograph, smoothing it with a 
cloth, and leave it for about two minutes. Remove. To 
make duplicates, smooth a sheet of (laper over the surface 
and remove immediately, repeating with new sheets until 
the desired number of copies is made. Always wash off 
with a sponge or soft cloth and lukewarm water after using. 

Desirable outcomes in Grade IV. h'rom this work the 
teacher may expect: 

1. A rather definite notion of the beginnings of the 
alphabet. 

2. Some knowledge of i 1 k‘ first f.'unous libraries. 

3. Some knowledge of the beginnings of books as de¬ 
veloped from scrolls. 

4. Some notion of the intluence of the environment in 
suggesting and providirig materi.ds to meet needs. 

5. ' Definite knowledge of the correct form for library 
bibliography cards. 
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6. An increasing interest in libraries and their conven¬ 
iences for finding desired information. 

7. The beginning of ability to use a library efficiently 
in reference work. 

8. An increa.sing facility in planning, cutting to measure¬ 
ments, and pasting. 

9. A better unfierstanding of book construction. 

10. Some ability to make a bibliography. 


CR.tDE V 

Clarifying ideas about the paper industry. The fifth 
grade ti.stially gives much time in geography to the study of 
the United Slates. 'I’he study of the industrial activities 
made possible by the physiographic conditions ol the vari¬ 
ous .sections should constitute a very \ ital part of the work. 
One industry to be found in a number of places is the paper¬ 
making industry. 'I'liis is clo.sely related to the study of 
lumbering suggested in the chapter on Shelter. 

The children can gather information and pictures about 
jiaper making by consulting books and magazines. Some 
paper mills are very generous in .sending advertising materials 
and sam])les of the “ stuff ” in its various stages when asked. 
Visit a paper mill if there is one in your neighborhood. The 
National (Geographic Magazine for March, 1920, pages 
234-241, contains some very helpful pictures of the paper¬ 
making process. 

Make a collection of as many dilTerent kinds of paper and 
cardboard as possible. Make a list of all of the materials 
the children can find that are userl in making paper. Find 
out why the wood-pulp process was devi.sed. What steps 
arc being taken to provide something to supplement the 
limited supply of spruce? Why should the governments 
of the nation and the states attempt to regulate forestry ? 
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(Consult some such autliority as (he World Almanac to find 
out what countries produce the wood pulp used to-day and 
what countries manufacture paper. Bulletin Number 758 
of the United Slates Uepartment of Agriculture gives 
valuable information as to the status of the wood-pulp 
industries. The Forest Service at Washington will also fur¬ 
nish desirable information on request. 

Interest in the processes will probably be such as to raise 
ciuestions about the beginnings of paper making and hand 
processes, 'i'hc Chinese are said (o have originated the 
method. The story can be found in the accounts of the 
history of the iiulustry, telling of the Mohammedan con(|uest 
of a part of western China. Some of thes(; comiuerors s()ent 
sotnc time at Samarkatid bttl litially returned to their west¬ 
ern home. But they went hack with what they had not 
brought — a knowledge of pttper making. 'Fhey had 
watched the Chinese until they had learned the process. 
Old lineti rags were shredded title. With these a pttlp was 
tnade. 'Fhis was poured on a screeti frame held iti the water 
of a brook atid shaken gently. When a thin layer of the 
pulp was spread out smooth, the frame w'as lifted from the 
stream and the wtUer draitied off. Then the layer of linen 
pulp was pressed dry into a sheet of paper. 

Making paper of linen rags. The sitnplicity of the pro¬ 
cess usually stimulates chiklren to make some paper. 'I'hc 
followitig method has proved tiuile successful as a school 
enterprise: 

Lint or shred old linen rags very line. Boil them iti water 
containing a little caustic potash or caustic soda to remove 
gums or other impitrities. Wash in clear water. Make 
a pulp of aboitt the consistency of gravy by adding some 
starch. " If desired, a tint can be .secured by putting in a little 
bluing, red ink, or other coloring material. Make a deckle 
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and mold similar to the plan shown in the drawings. 'The 
mold is a frame with a fine-mcsh, roirper-wire screen nailed 
over it. 'The deckle is a frame to lit over the mold and keep 
the pulp from washing off the edges. Fit the deckle on the 
mold. Pour some pul]) on to the mold. W’hen making 
mtich paper, the workman dipped the mold and dt'ckle into 
the pulp. Shake smooth and let the water drain off. Care¬ 
fully remove the deckle frame. Turn the pulp sheet uijon 
one-half of a [liece of cloth twice the size of the mold. Fold 
the other half of the cloth over the pulp. Both sides of the 
jwlp are now inclosed in the cloth. Run through a clothes 
wringer. Iron dry with a warm iron. 

If care is taken to make the mold and deckle the right 
size, the resultant paper will make a very attractive Christ¬ 
mas f)r Faster card when proi)erly decorated and lettered. 
An interesting and pleasing calendar may also be made of 
sheets of this [)aper. Do yoti now see why certain books 
and cards are described as made of “ deckle-edged ” paper? 

When the Mohammedans entered Spain, they took with 
thorn this knowledge of paper making and the Ktiropeans 
learned the art from them. We arc accustomed to think 
of these Mohammedans ;is very nndesirabre because our 
histories tell of the efforts of iH’rdintmd and l.sabella to drive 
them out of Spain, and because of the accounts in Irving sCon- 
quest of Gruiuuic. d'here were'r('asons for dri\'ing them fiom 
Europe, but to them the Europeans owe the possession of the 
knowledge of a writing material lifted to the use of the print¬ 
ing press. Without this knowh'dge, the printing press 
would ndt have been the suta'css it was, because of both the 
difficulty of printing upon parchment and its expensivencss. 
At the time of the invention of the printing press, there were 
paper mills in Italy, Spain, and some other parts of south¬ 
ern Europe. 
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Finding out how early books were made. In the fourth 
grade, there was suggested the study of scrolls and the change 
from the rolled scroll to the folded one. In the course of 
time, after parchment was used as the material for records, 
the workmen began tying the folded edges along the back 
together. Later, they slitted the folds along the front, 
thus making both sides of each sheet available for a w'riting 
surface. The curling edges suggested ha\'ing boards for 
backs. These wen' attached to the leaves and the book 
was tied shut. Later, a clasp was attached to the foredge 
to hold the book shut. 

During the Middle Ages, the monasteries were the seat of 
learning. The work of the monastery was assigned to mem¬ 
bers of the monastic orders. Some wc're the parchment 
makers, making it by much the same method as that de¬ 
scribed in Grade 111 . Others made ink; some made (juill 
pens ; and still others did the work of scribes or writers. 
It was their duty to copy manusrrii)ts all day long. Some 
books give very interesting accounts of their devotion to 
this work. You will find it worth while to read the stories 
in George H. Putnam’s Books and Their Makers, Vol. I, 
pages 45-90. 

Rivalry between monastic orders and great devotion to 
the church led to putting forth much effort in beautifying 
the books. The boards were often ctm-red with leather. 
This leather was freciucntly decorated with beautifully tooled 
designs. Sometimes, precious stones were set in the covers 
to give greater beauty and value. The scribes alstj used to 
adorn the margins of the pages with pen drawings in ink of 
varied colors. 

“And here and there from out the words 
A brilliant tropic bird took flight; 

And through the margins many a vine 
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Went wandering — rohcs, red iind wliitc, 

Tulip, wind-flower, and eolumbine 
Blossomed.” ‘ 

The initial letters to chapters were often made very orna¬ 
mental. Thus ht'gan what is known as illuminaled letter¬ 
ing. We find this form of decoration ii.sed in motto cards, 
Christmas cards, Easter cards, or other ornate lettering to¬ 
day. For interesting details about some beautiful books 
that were made, read till of the poem by Aldrich from which 
the foregoing (|Uotation is ttiketi, the story of “Gabriel and 
the Hour Book,” by Idialeen Stein, and (diapter 11 of Cyril 
Uaveniiort’s The Book, Its History and Development. From 
these sources one will get a vivid picture of the zeal of the 
scribes. This study may suggest using illumitiated lettering 
on some of the Christmas or Easter cards which the children 
may make of their paper. 

Some of the children may wish to make (luill iicns and ink. 
The accoitnt in a good encyclopedia is a sufficient guide for 
making ink as the monks did. 

Making a binder for notes. The material gathered about 
paper making and the history of the book may prove so 
valuable that it will be worth cotnpiling. In other subjects 
there may be need for a binder. \ he loose-leaf binder is 
quite desirable for the compilation of notes. 'I'he follow¬ 
ing directions are sufficient as a guide in making one. 

Use bookbindt'r’s linen and wood-pul]) or cloth boards. 
Eyelets and a punch will be needed. These ran often be 
purchased at bookstores. Some paper is needed for the 
inside of the binder as single end |)apers. 

Plan the book to fit the ininched jiaper, which can be 
bought'at the stores. A No. 4 iiajicr is a convenient size. 

' Aldrich, Thomas Bailey. — Friar J.rome’s Beauli/ul Book. 
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Make the boards for the binder large enough to extend onc- 
fourth inch beyond the pai)er at the head and tail. To 
make it flexible enough to open when the paper is tied 
in, a hingi' .should be provided near the back. Therefore, 
cut the board for each cover in two pieces, the smaller one 
i" wide and as long as the binder is to be. Leave [" hinge 
space between this strip and the larger board. The larger 
board should be as long as the smaller and one inch narrower 
than the |japer. Cut the linen so that it is large enough to 
extend beyonil the boards on all sides when tlu-y are 
placed in position, allowing the space, wide, between the 
boards. 

Follow the directions for pasting on page 372, reinforcing 
the hinge with manila iiaper, making corners, and pasting 
turnovers given in (.irade IV, page 37(S. Cut tin- single end 
paper, or lining jiaper, large enough to come within an eighth 
of an inch of all of the edges (jf the binder. Paste in posi¬ 
tion. Place under a weight to dry. Mark the places for 
the eyelets and set them. Fasten the binder together with 
rings or a shoe string. 

Learning how to make a right angle. In cutting paper 
and linen, there is always the difficulty of cutting the corners 
so that they are right-angled. Try .sipiares are not always 
available. A very easy way to make a right angle is to fold 
a piece of paper making a straight fold. Fold a .second time 
at right angles to the first fold. This is done when the jiart 
of the folded edge fokled over lies exactly aboc'c the part of 
the folded edge below it, the tw'o edges being just even. 
This pattern may then be used to stiuare the corners of 
paper or linen before cutting. 

Continuing the bibliography. It is desirable to encourage 
the children to be methodical in their investigations and 
reading. The range and the amount of reference work and 
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investigating arc increasing as llicy grow okiiT. It will he 
well to Gontinue the hibliographies begun in tln‘ fourth grade. 

Desirable outcomes in Grade V. From this work the 
teacher may ex|)eet: 

1. Rather definite knowledge of the paper-making indus¬ 
try, the fimdamentals of the process, the inateri.ils generally 
used, and some of the kinds of paper avail,ible. 

2. An interest in the history of paper ni.iking, and of the 
handmade book. 

3. An ability in all-over pasting and hook eonstruetion 
sufficient to make some desirable products. 

4. Some ability to plan, estimate amounts, and cut to di¬ 
mensions with paper and cardboard. 

5. An increasing interest in hooks, their bindings, and 
how to care for them. 

6. A growing ability to investigate, use reference hooks, 
and keep records of data found by means of bibliograiihies 
and notebooks. 


(■.RAPE Vt 

Finding what changes the invention of printing produced. 

One of the results of the Crusatles was to make people aware 
of what other people did. In this way it is f|ttite probable 
that the knowdedge of paper making was .spread. There 
followed a period of mtich travel and investigation. Oni.- 
line of activity culminated in the invention of a itrinting 
liress. Block printing was an art which had long been 
perfected in the Orient. Travelers from the West found 
that the Chinese and Jaitanese were makers of wonderful 
books. Their skill in block [irinting thus became known to 
Europe. There are many interesting stories about the in¬ 
vention of printing that followed. At times there have 
been heated controversies as to wdio invented this process. 
Some argued that it was Gutenberg, others that it was 
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Coster. Browning wrote a lieautifiil poem railed “ Fust 
and His I'riends.” In this poem he represents Fust as 
the inventor and gives a dramatic picture of how the in¬ 
vention was made known to others. After children have 
learned the main facts about the invention and the times, 
they will lind this poem an interesting account. Some 



FiCi. 214. A Chart Made to Summarize tlie Story of tlie Invention of 
Pnntmf» 


children have found much pleasure in dramatizing it. It 
helps to give one a vivid impression of how such a remark¬ 
able invention was received. Excellent material for further 
reading about the invention will be found in The Book, Its 
History and Development, by Cyril Davenport. 

The results of the invention upon the prevalence of books 
and the ease with which new ideas were scattered among 





SUGGESTIONS FOR THE S'ITJDY OF RECORDS ,WI 

people may be found by reading the iiistories of those tiiues. 
It will- be recalled that American Iiistories often mention 
Marco Polo's being an indirect cause of Columbus’ discovery 
of America because of the wonderful stories he brought 
back about the things he had seen in the liast. 'Fhese 
tempted ticople to try to find an easier way to go to the East. 
But the histories usu¬ 
ally fail to tell what 
those wonderftil stories 
were, or how the stories 
were made known all 
over Europe. \\’ith con¬ 
ditions as they were 
when books were jiains- 
lakingly copied by 
hand, knowledge would 
not be scattc-red c-ery 
rapidly by books. It 
was due to this inven¬ 
tion of printing that 
enough books could be 
made about the travels 
of Marco Polo and 
others to thrill men 
with the idea of sailing 
unknown, dangerotis sctis to hud this new roitte. Read the 
accounts of the inlltieuce of the Crusades, the travels of 
Marco Polo, the invention of printing, the lives of Coster, 
Gutenberg, Fust, Caxton, and others to get a full impression 
of the changes that resulted from the invention of printing. 

Tracing the improvements made in the printing press. 
The first printing presses were very crude affairs, as can be 
seen by looking at pictures of them. Benjamin Franklin 
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Fi(. 215 'I'lio Earliest Form of Printing' 
1 'less 
















Coiirlisy/{ J/oi‘ii-Co . \i ir ) ork Cllu 
I-'k, 216 Twentieth C'cntury SuiuTspi-i'd Decujile Ihess 
This press has a capacity of 80,000 papers per Imnr, of four to Iweiily pages. 

The paper rolls arc below the pressroom floor. 

setting type. Compare job press work with tlie work of 
the huge modern press for newspaiters and liooks. If there 
is a school printing press, visit it and gain permission to 
try setting type in printing some invitations, announce¬ 
ments, or programs. It may be ijossible to have the use of 
the press at regular intervals with time enough to issue a 
small class paper. Some such experience is very desirable 
in giving one a real appreciation of what printing is. 

How important is the printing press? How much time 
do you consume in using its products? In the following 
quotation does the printing press claim too much for itself? 
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I AM TIIK PRINTING I'RBSS 

Wrillen hyRonv.Rr li Davis 
' for R. Hoc Co. 

I AM the printing press, horn of the mother earth. My 
heart is of steel, my limbs are of iron, atnl my fingers 
are of brass. 

1 sing the songs of the worlil, the oratorios of history, 
the symphonies of all time. 

I atn the voice of to-(la>, the herald of to-tnorrow. I weax e 
into the warp of the past the woof of the future. I tell the 
stories of peace and war alike. 

1 make the hitman heart beat with |>assion or tendertiess. 
1 stir the pulse of nations, and make brave men do braver 
deeds, and soldiers die. 

1 inspire the midnight toiler, weary at his lootn, to lilt 
his head again atid gaze, with fearlessness, into the vast be¬ 
yond, seeking the consolation of a hope eternal. 

When I speak a tiiyriad people listen to my voice. The 
Anglo-Saxon, the Cell, the Hun, the Slav, the Hindu, all 
cotn|trehend me. 

I am the tireless clarion of the news. I cry your joys and 
sorrows every hour. I fill the dullard's mind with thoughts 
uplifting. I am light, knowledge, and power. I epitomize 
the conquests of mind over tnatter. 

I am the record of all things mankind has achieved. My 
ofifspring comes to you in the candle’s glow, amid the dim 
lamps of poverty, the splendor of riches ; at sunrise, at high 
noon, and in the waning evening. 

I am the laughter and tears of the world, and I shall never 
die until all things return to the immutable dust. 

I am the printing press. 

By perou.ssion of R. Hot' and Co. 

Finding out how books and magazines are illustrated. 
The study of illuminated lettering in the fifth grade revealed 
the hand process of making books beautiful. The trip to 
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the printing press and discussions following should raise 
questions as to how pictures and illustrations are made. 

liorrow a compound microscope from the science labora¬ 
tory and place the colored picture on the cover of a maga¬ 
zine under the lens. Move the <lilTerent colors into the 
field and note the small .spots of various colors which make 
up a given color. The children wall be much surpiiscd at 
what they .see and will ask many (]uestions of how and why. 
A letter of request to a company which prints a magazine 
having colored [lictures may get samples showing the suc¬ 
cessive imprints which make the final color. 

rhere are three plates — four if black is used in the pic¬ 
ture. One prints yellow, one blue, and one red. 1 he 
first impression may be yellow. Red may follow. Where 
it comes close to the yellow, orange color a[)pcars. So, the 
second impression is part yellow, part red, and part orange. 
Then blue is added. This, when close to red, makes purple 
appear; when close to yellow, green ; and, when close to 
red and yellow, makes variotis shades of brown according 
to the amount of red and yellow and blue used. Any one 
of these plates makes only a part of the picture. All three 
have to be used before the picture is complete. 

The way in wdiich these plates are sectired is interesting. 
The original picture in color is photographed three times by 
the camera. At one time, a lens is used w'hich permits only 
the red of the picture to be photographed. At another, a 
lens is used that permits only the blue to be photographed. 
And yet another lens photographs only the yellow. The 
plates arc made from these photographs. 

The children may also become interested in investigating 
the processes of steel engraving, zinc etching, copper plating, 
stereotyping, lithographing, and making cuts of cartoons. 
Compare the results of these processes with the results 
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when blork printing and wood luls were used. iVrhaps 
some one in the community will lend the class an old book 
illustrated with W'ood cuts. Si'c what the children can lind 
out about wood cuts. 

Compare with these various processes in printing papers 
and books, the processes used iu decorating textiles. Meth¬ 
ods of stenciling, calico printing, and batik work will slunv 
similarities in processes and the ai)i)licati()n of prinei\)les. 

Finding out about other modern methods of writing and 
communicating. Make a list of devices and methods of 
writing and communicating other than by the use of print¬ 
ing. This will include the typewriter, the mimeograph, the 
telegraph, and the phonograiih as among the more impor¬ 
tant forms. The tnodified forms of alphabets as Used in 
telegraphy and shorthand will be of interest iu this connec¬ 
tion. Modern forms of eflicient ])encils and pens will also 
form an interesting contrast with ancient writing materials. 

Finding out how a sewed book is made. I!\- tin’s time 
the children will probably lx- interesti’d in seeing how a 
sewed book is made. Interest may be stlmulate<l by ex¬ 
amining old books which are coming apart. ( .all attention 
to the double end papers ; to the fact that the end i)apcr is 
pasted to the leaf next to it ; and to the facts that the leaves 
arc in groups or signatures, that the.se signatures are sewaal 
together along the back, and that some cloth called sujter, 
somewhat like cheesecloth, is placed along the back and 
extends under the taid papers. If possible, g('t an old hand- 
sewed book and a machim'-sewed book, and compare them. 
Note the knots to be found occasionally on the inside of the 
signature.s. See whether the childrett can discover the pro¬ 
cedure in sewin.g by hand. Note that tapes, or cords, are 
u.scd in the hand-sewed book around w'hich the thread 
passes. Trace these t:ipes or cords into the case covers. 
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Sc'o if the children can tell the purpose of the super. Note 
how the cloth along the hack of the hook in reinforced with 
stiff paper. Why? See if the children can tell why the 
end paper and the leaf next to it arc [tasted together. (let 
an uncitt pamphlet or magazine, jtreferahly octavet fold. 
Take out the first signature. Unfold it and see if the 
children can discover the correct way of folding a sheet into 
an octavo signature. 

Making a sewed book. Before reaching this grade, the 
children will have heen taught all-over pasting, estimatitig, 
planning, and ctitting materials, and making a case cover. 
They will easily recognize these sle[)s as integral in the mak¬ 
ing of the hooks they have examined, and they will he ahle 
to see what they do not know how to do. The following 
directions will aid in teaching them the correct way of fold¬ 
ing the signatures, sewing the hook, and [lutting it into the 
case cover. 

I. Folding the paper. Four signatures are etiough for a 
child to undertake in making his first hook. For this he 
needs four sheets of |)a[)er. Be sure to use tough pa|X‘r 
with heginners. Itacli sheet is folded into an octavo-fold 
signature as follows: 

a. Stack the four sheets, laying them on the desk so that 
one long edge is even and parallel with the edge of the desk 
toward you. 

b. Fold the top sheet over from right to left so that the 
edges exactly meet. 

c. Fold the edge away from you over to the edge next 
you so that the edges exactly meet. 

d. Fold again from right to left making edges exactly tneet. 

Numher the pages of this signature. Page i has a folded 

edge to the left atid at the top, or head, of it, a raw edge at 
the front, or foredge, and at the bottom, or tail. When you 
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have the sixteen pages nuinhered, open and cheek with 
Fig. 217. Fokl the ejther three .signatures in tlie same way 
and number the ]jages in the proper se(|uenee. 



,\ book is named, as to size, l)y the number of pages on 
one. side into which the .sheet is folded. Hence, this is an 
octavo fold. Other sizes frc(]uently siioken of are: folio, 
tw(j pages; quarto, four pages; and duodecimo, twelve 
[)ages. In The Book, Its History and 
Development, by Davenport, Chapter 
If, the history of folding will be found. 

'I'he parts of a book, as given in the 
foregoing, arc given in Fig. 218. 

2. Preparing the signatures for sew¬ 
ing. Assemble, or collate, the four 
signaturcs in correct number se(|ucnce. 

Take the collated book between the ends 
of the fingers of the two hands with thi- 
back down, head away from you, tail 
toward you, and foredge up. Knock I'u-mS- Parts ot the 
the back on the desk gently until the 
folded back edges of the sigmitures are even, rurn the head 
down.. Knock on the desk to make even. Turn the book 
on to the fingers of the left hand so that the head is to the 
right, back toward you, tail to the left, and foredge away 


Head 

Back 

- > 

Foredge 

Tail 
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from you. Slip tlic rij>ht liancl imdcr the head carefully, not 
I)ermitting the signatures to sli[) on each other, and gently 
dro|) on the desk, parallel to the edge ne.xt to you. 

Mark the back of the book on each signature to show 
where the tapes and kettle stitch go, thus: 

For the tapes: The length of the book is the distance 
from head to tail, l ake a strip of pa[)er the length of the 
book. Fold into (luarlers. Lay along the back of the top 
signature. Mark at the places designated l)y lh(‘ creases 
in the strip of jjaper. Kach spaci' is called a panel, lie- 
ginning at the tail, mark above eai'h panel a distance e(|ual 
to the width of the tape. 

Of the sex'cnd panels, this will make the lower, or tail 
panel, thewidesl, and the head panel the narrowest. Do not 
crowd the tapes in marking, hold a sheet of paper at right 
angles to one of its straight edges. This is needed in mai'k- 
ing the other signatures. They may ha\e slipped, so it is 
well to knock up the book again. Do this as before, Ix'- 
ginning by taking the collated book between the ends of the 
lingers of the two hands, and proceeding as directed in the 
foregoing. W'hen the signatures are exactly in |)lace, with 
heads to the right, backs toward you, and backs and heads 
even, lay the folded piece of pa|)er at one mark so that the 
fold lies e.xactly along the back ol the (op signature. One- 
half of the edge of the paper now hangs down crossing the 
backs of the signatures. Draw a line down along the edge. 
This places a mark on the back of each .signature, the four 
marks being equidistant from the head. In tin- same way 
carry all division marks down on to the other signatures. 

For kettle-stitch marks: Measure off one-half inch from 
the head and from the tail and jjlace a mark at each p(;int 
on the top signature. Use the folded [laper to carry (he 
marks down to the other signatures. Knock up the book 
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and lay so that Iho 
back extends o\('r 
the cdseof the lal)le 
one-foiirtli of an 
inch, lieads to the 
right. Using a back 
saw, witli a down¬ 
ward stroke only, 
saw the kettle-stitch 
grooves one-six¬ 
teenth of an inch 
dee|). If iiri-ferred, 
these groox'es may 
be snipped with scis- 
sf)rs, and then “ sawed " with the blade of die scissors. 

3. Snviiio the bonk. a. Lay the book, in corn-ct orderof sig¬ 
natures, so that the 
back is toward you, 
he.id to the right, and 
the last signature on 
toil of the pile. 

h. Turn all of the 
signatures over away 
from you so that the 
head is to the right, 
the back away from 
you, and page l up. 

c. Turn the first 
signature back 
toward you, in posi¬ 
tion as in a. 

d. Without lifting 
from the desk, open 



riG. 22i). Scwinj' vvilli a Fiaino 
FraiiH's arc dosirable when theic aic many 
scctiuns tu be hewed. 



i'i<. Jin Sfwni^'willudit .1 Fi.iiiif 
\ole llic ('orivi;l pDsilmn of the handd and lliu 
ctirruu! jtiacinj' nf llic nnsewcil scutioiis 
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the signature to the middle, bending the under half so that 
the fold is easily accessible. Keep all work on the desk. 
Lifting a signature may lead to sewing it in wrong end up. 
e. Prick holes at the tape pencil marks. 

/. Thread the needle, making no knot, 

g. With the needle in the right hand, enter the book from 
the back at the head kettle-stitch hole. Put the left hand 



inside and pull the needle through, leaving about three 
inches of thread hanging outside. Keep the left hand inside 
and the right hand outside throughout the sewing. 

h. Sew through and out at the tail kettle stitch. 

i. Cut three tapes, four inches long. Insert the tapes in 
their places along the back. Tighten the thread. 
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j. Turn the lower half of each tape under the hook. 

k. T.urn over the second signature so that it lies on the 
first with the head to the right, the hack along the edge of 
the tabic. Keep in place, open, and prick at the ta[)e marks. 


1 . Enter the needle at the 
through, bringing the needle 
I’ass the thread around the 
places. 

tn. Tighten the thread, 
pulling in the direction the 
thread has been trav'eling. 
If pulled in the opposite di¬ 
rection, the paper will tear. 

n. Tie the thread to the 
end left hanging at g, using 
a square knot. 

0. Put on the third signa¬ 
ture and prick. 

p. Enter the head kettle- 
stitch hole, sew through, and 


tail kettle-stitch hole and sew 
out at the head kettle stitch. 
.ai)es so that they are in their 



Fur. 222 Diagifim of a Stjuaru Knot 



Fi(.. 22T, Diagram of a Oranny Knot 
Note how the sfiuarc knot difTcrs 
from this knot. 


come out at the tail kettle stitch. Tighten. 



Fir,. 224. Showing the Mcthoii of Making the Kettle Stileh 


q. IVIake a kettle stitch as shown in Fig. 224. This fas¬ 
tens the third signature to the second at the tail. 

• r. Put on the fourth signature, prick, sew, tighten, and 
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nialcc the kettle stitch. Since this ends the sewing, a second 
kettle stitcli is needed to fasten tlie thread. This stitch 
should reach rlown to include oiu,' lower signatun'. 

s. ( ut the threads to one-half inch in length. Do not tie. 

4. Tying a nno thread in saving. Oiu' thread is not 
sullicient for sewing a four-section book unless the book is 

\er5' small. Always tie 
between tapes so that 
the knot can be drawn 
to the inside to a\oid 
roughness on the back of 
the book, d o tie : Hold 
the needle in the last 
three fingers of the right 
hand. Hold the end of 
the new thread in the 
left hand. With the 
thumb and first finger of 
the right hand, throw a 
loop of the new thrc'ad 
behind the thread in the 
left hand. Place this 
loop on the old thread 
aboitt one inch from the 
book, or a distance eqttal 
to half the distatice be- 
tw'een the tapes. Take up with the neetlle the okl thread 
through the loo]) of the new thread. Ftill up, making sitre 
that the old thread snaps up into the loop. Pull the knot to 
the inside of the section. 

5. CAuing the book. Tighten the tapes. Knock up the 
book so that the back and head are square. Put glue along 
the back so that it fills the cracks betweeti the signatures. 



Fig. 22.5. Position of the Ilaiitls in Makin^^ 
the Loop When Tyin^' a KhdI 
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Flexible glue is preferable, but common glue will do for 
a thin book. Dry under a moderate weight, being sure that 
the tapes are all in place. 

6. Cutting the pieces for the case rover. To make the case 
cover, follow the directions for all-o\’er pasting, cutting cor¬ 
ners, pasting down turnovers and corners, and pressing as 
given in foregoing grades. 

a. Citt the two botirds needed, one-fourth of an inch longer 
than the sewed book, and exactly as wide as it is. 

h. If the cover is 
to be of cloth and 
paper combined, cut 
the pieces as indi¬ 
cated in F'ig. 22~. 
d'he strip of cloth, or 
bookbinder's linen, 
is made a width 
e(|ual to the thick¬ 
ness of the book, 
pi Its two one- 
iiuartcr-inch hinge 
spaces, plus two one-inch spaces, it is one and one-htilf 
itiches longer than the botirds to allow for turnovers three- 
fourths of tin inch wide at each end. 

r. The [tieccs of cover iiaper tire as long as the book linen 
and as wide as the boards. 

d. A piece of stilT mtinila pti|)er, as wide as the book is 
thick and as long as the boards, is cut to strengthen the 
cloth along the back. 

7. Making the, case cover. Draw, on the wrong side of 
the linen, lines showing the places where the boards are to 
be pasted, as in Fig. 208, and where the stiff manila is to be 
pasted. Put paste upon the linen where the boards arc to 
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be placed. Put tlic boards in place and press firmly. Do 
the same with the stiff manila strip. Turn the work over, 
cover with a clean piece of newspaper, and rub smooth. 
Turn o\'er head and tail margins of linen and crease care¬ 
fully in the hinge spaces. See page 379. Draw-, with the edge 
of the bone folder, a line one-eighth of an inch from each 
edge of the linen on the right side, to serve as guides in plac¬ 
ing the cover paper. Put paste on the cover paper. Lifting 
by two corners, apply on one board .so that a long edge meets 



Fu;. 227. The Book Sewed, End Sheets an<l Super Attacheil, the Case Cover, 
the Wood-Bl()eke<l End Sheets, and the Finished Books 

the line just drawn with the bone folder. Cover with clean 
paper and rub smooth with the edge of the bone folder. 
Similarly paste the cover jiaper on the other board, ('lip 
the corners as indicated in Fig. 209, Paste down first the 
head and tail turnovers, then the corner creases, then the 
foredge turnovers. Place under a weight to dry. 

8. Preparing the sewed hook for the case cover. Cut tw-o 
end papers, as long as the book is long and twice as wide as 
the book. Fold each so that the folded end paper just fits 
the size of the book. Carefully fold the tapes out of the way. 
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Apply paste along the last leaf of the hook, rovering a strip 
one-fonrth inch wide next to tlie hark of the hook. I’lit 
an end paper in place and pn'ss down on the jjasted i)ortion. 
Do the same for the other end paper. Cut the tapes to a 
uniform length, about one inrh or a little more. Paste them 
dowm on the end papers. Cut a strip of thin cloth as long 



Fur. 22H. A Sixlh-Guuk' C'l.l^s 1 'inis.liinji 'I lieu lF>uks 


as the hook and three inches wide. Sjjread paste on the 
back of the hook and along each end paper over a strij) next 
to the back a little over an inrh wide. Apply the cloth to 
this pasted area. Hub smooth. Dry the book. It is now 
ready for the case rox’cr. 

9. Putting the. hook in the cose cover, h'it the hook into 
the case cover, seeing that the cover extends heyond the 
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Lio. 229 Showing VaiiclK'6 of Do^ign 111 Lint Slioots 


book uniformly. I’li^li the book well back into the case 
rn\-er. Crease the hinge spaces. I’lace the hook on the 
table with the back toward yon. Raise the tipper half of 

the cover and insert 
a clean piece of 
neu spatter between 
the two leaves of 
the top end patter, 
lie careftti nttt to let 
the book slip from 
its ttosition in the 
citver. Droit the 
ttiiiier half of the end 
Itttper t(t the news- 
paper. I'lace [taste 
all over the c.xposed 
end iiaiter. Replace 
tilt' soiled piece of 
newsitaper with a 



Fig. 230. Wood Blocks Made tiy Children for 
Book Plates and End Sheets 
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clean piece. Drop the lid to place. Press firmly. Turn 
(he book over. Open carefully to tlie newspaper. Rub 
the pasted eiul paper down smooth. Close the book. Open 
the lop cover. Insert a new'spaiter between tin' two leaves 
of the second end paper. Paste. Rt'place the soiled piece 
of new,sjtaper with a clean piece. Drop the cover. Press. 
Turn over. Open to the second newsptiper sht'el and rub 
as before. See that the hinge is properly rtibbed smooth. 
Phice the book between clean papers under ti weight to drj. 



Fig. 231 Woiking Dniwinj; "l ,i Hil(lii)j.;;ra]thy ('.ist* of WiHtti 


The end papers and cover design of the book may be 
‘‘ wood-blocked.” Linoleum tuay be substituted for wood 
in cutting the block. \'isit the bookstore or library and 
note the motifs used for end-paper designs and the way in 
which they express the themt' of the book. 

Applying knowledge of book construction to the repair 
of books. Visit the library and ask the librarian how she 
repairs books. Read any book she may have on the sub- 
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jcct. Use the knowledge the children have of book con¬ 
struction. Encourage a sjurit of caring for books, and of 
repairin.g them wlien injured. Book Binding and the Care 
cj Books, l)y Douglas Cockerell, will aid in this work. 

Making a bibliography case of wood. To continue the 
keeping of a bibliography of books read and of references 
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found valuable, a new case, and perhaps a larger one, 
will be needed. Basswood, one-quarter of an inch thick, 
is easily worked. If sufficient equipment is available, a 
harder w'ood can be used. See the case niadt' of wood in 
Fig. 207. 'Flic working drawing in I'ig. 231 will suggest 
the construction. 

Desirable outcomes in Grade VI. From this work, the 
teacher may expect; 
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1. Rather definite knowledge of the history of the hook 
and of the invention and iinprovenient of the art of printing 
and the printing jrress. 

2. A general niiderslanding of the processes iinolved in 
printing. 

3. An interest in processes of ilhistralion and some under¬ 
standing of them. 

4. A clear idea of the processes of hookhinding. 

5. An increased understanding of woodworking con¬ 
struction by making a bililiography ca.se. 

6. A general interest in the form .and appe.inince of 
books, and an iittitude making for their proper care. 

nini.loc.R.M'ilY 

Buti.kk. — The Slory of Paper Making, 'fhe J. \V. Riitler 
I’.iper Co., Chicago. 

Includes the history of |)a[)yrns, parchment, arul paper, and 
the modern methods of paper making, including water¬ 
marks tind varieties of paper. 

Clodi), Edw.vri). — Story of the Alphabet. Appleton. 

Contains the history of the alplitibel, CLineiform writing, 
Egyptian hieroglyphics, Cretan, Chinese, J.ip.inese, and 
Koretin writing, and the papyri of Greeie. 

CocKiiRHLL, Douglas. — Bookbinding and the Care, of Book.'!. 
Appleton. 

Very detailed description of processes. An excellent guide 
for all phases of h.and bookbinding. 

Davenport, Cyril. — The Book, Its History and Development. 
Van Nostrand. 

A detailed history of processes in making papyrus, parch¬ 
ment, paper, and books. Well illustrated. 

Harding, Samuel IIannisier. — Story of the Middle 
Scott, Foresman. 

('haptcr If). Life in a Monaslery. Describes the work of 
the scribe. Suitable for use of children of the fifth and 
.sixth grades. 
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joiiNsroN, ErnvAKn. IIV/////" and fUnminafing and Lettering. 
Macmillan. 

Contains iho tlcvclopmenl of writing, tools, and materials 
for manii.script books, inkiying, use of gold, theory of 
illiimin.ition, and various alphabets. 

PuTN.\M, (ii'.oiuiK II. — Books and 'I'heir ALikers during the 
Middle 2 vols. Putnam. 

A com[)ilallon of \'ery interesting details [)ertaining to book- 
m.iking in the Middle Age-.. 

Rawllnos, C.i-:KTKt:i>ic. - The Story of Books. Appleton. 

A detailed history of bookmaking in the Middle Ages, tiu* 
iinenlion of printing, early activities in printing, and a 
brief account of modern bookmaking. 

Smith, Aiti'a.K Mh.licicnt. — and Writing ilkaterials: 

'Their Evolution. Published by tlie author. Axil I’apcr 
Co,, Phil.idelpliia. 

Ilislor)’ of printing, including ancient relief j)roresses,block 
printing, invinition of txpography, early printing presses, 
reproductixe processe's, and xvriling materials, including 
rocks, wood, k-ather tal)lets, wax tablets, bark, skins, 
pap>Tiis, and j>a|)er. 

Stkiv, EiiALicivV. — Gabriel and the Hour Book. Page Co., 
Boston. 

A story of a boy in the d.tys of making books by the monks 
in the monastery. Suit<ible f(jr liflh-grade age. 

Winslow, Lkon L. — Elementary Industrial Arts. Macmillan. 

( hapters i and 2 are on bookmaking and paper making, 
treating of both the historical development and modern 
processes. 



OTAPTER Xri 

Suggestions for the .Study of Tools and Mactiinrs 

Studying tools and machines in relationship to their uses. 
'I'hc interest in tools and niacliines is largely connected w ith 
the processes and purposes for which tools and machines 
are used. Most of these purposes are related to the means 
by which we are provitled with food, shelter, clothing, uten¬ 
sils, and records. There are, howex er, some other uses for 
these devices. Musical iiistrunients, clocks anil watches, 
vehicles for transportation on land, on water, and in I hi- 
air, and the eiiuipment lor some games and sports are among 
the most important of those not included by the live in¬ 
dustrial fields covered in foregoing chaiiters. 

d'lie study of these tools and machines is best taken up as 
the uses are found in the respectix'e fields— tools and ma¬ 
chines having to do with the production and jn'eparalion 
of foods in connection with apiiropriale units in foods ; those 
having to do with clothing as ]iarts of clothing units; and 
so on. Tools and machines not included within these fn-e 
fields should be taken up as their uses become important 
parts of other studies — musical instruments in music study, 
vehicles in connection with industrial and commercial geog¬ 
raphy or history, in which transportation is an important 
element, and so on, each study of tools or implements grow¬ 
ing out of a natural setting which gives it purpose and 
meaning. 
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Placing the emphasis. The points to emphasize in the 
study of tools and machines arc these: How the,tool or 
macliine does its work ; how it is jrroperly used and cared for ; 
ihr adviintage that cowes from its use; and the changes 
Proiig/K a/ioul ill Iiiiniaii life by its invention, in some 
cases, it will be of interest to children to make some tools 
and simple machines, and such work in construction will 
help to make clear the ojieration and care of the.se tools or 
machines. But, for most of these der ices, construction is 
neither possible nor desirable. 'The most important ele¬ 
ments to bring out are the values of the tools and imple¬ 
ments to man and their pro[)er use and care. Every oppor¬ 
tunity should be used to teach children to avoid accidents 
in using tools and in observing the work of machines. 

W herever any tool or machine considered in these pages 
is studied, it should be taken up after its use has been noted 
in connection with .some setting whieh gives motive for it. 
Wherever a princi[)le of ])hysical or biological science is 
easily .seen in oiieration, one should call attention to it, 
making as clear as possible the method of its behavior. 
Two or three good elementary te.vtbooks on general science 
should be available to the children, and they should be 
encouraged to irse them. 


GRADE I 

Noting the tools used in school. In the first grade, the 
tools used in other units of study will include knives, forks, 
spoons, nutcrackers, and nut ]jicks in connection with 
foods; the scissors, needle, thimble, and ruler or tapclinc 
in connection with clothing work; the pencil, ruler, scissors, 
paste brush, and paint brush in making utensils of paper or 
cardboard, and in making booklets, posters, announce¬ 
ments, gift cards, and wall papers; and the ruler, saw, try 
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square, and hammer in making Ihe house and lurnishinga. 
A very, simple loom may also be made for weaving a rug for 
the house. As each of these tools is taken up, its appro¬ 
priateness may be considered, and, as needs arc noted by the 
teacher, brief discussions may be had on proper usage and 
care. Good habits of using tools should l)e developed fnun 
the beginning, but it should be; remembered that skill in 
such usage cannot all come at once. 

Discussing uses of tools in the home and community. 
In the discussions about life at home and in the neighbor¬ 
hood, frequent references will be made to tools and machines 
used in the home, in gardens, in games, and in the work of 
the community. It is worth while to lead the children to 
see how prominent is the use of tools and machines in our 
daily lixes. Leading the children to name all of the cutting 
tools they ran think of, .all of the kinds of vehicles used, all 
of the devices for keejting lif)use, all of the tools or other 
devices for writing, and so on, will help to direct attention 
to tools anti imidements and bring some appreciation of how 
dependent we are upon them. TIk; interest in toy tools and 
machines may be strong, and posse.ssions at home may be 
talked about or collections made at school. 

Desirable outcomes in Grade I. ITom this work the 
teacher may expect: 

1. A conseionsness of tlie most familiar tools ii.scd in 
construction work, and beginnings in the develo|)ment of 
dc.xtcrity in handling these. 

2. A beginning of knowdedge of the proper usage and 
care of tools. 

3. An enlarged interest in the tools and machines used 
in the home and the community. 

4. A beginning of the realization of the importance of 
tools and machines in our everyday lives. 
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Using new tools in school work. More extentled use of 
the tools already familiar will hi' made in this grade, and 
a number will he 

thi'"hniom 

Fic, 233 A Stont' Hammer 

used in housekeep- 

ing. Mention may be made of the washing marhine, the 
wringer, the moi), the carpel sweeper, and the vaciutm 

cleaner as devices 
for laundering and 
//^/ housckeeiiing. In 

Vv^- making furniture, 

the brace and bit, 
I the screw driver, and 

‘ X perhaits the |ilane 

I tools 

sje_ ,'',==_-=^;===J36yi^\ used. The hatchet 

: / and the ax as cul- 

^ j ^ ting and splitting 

tools will probably 
be mentioned. The 
I" =, 1 ' \ more common wood- 

'\ " ■working tools and 

NS M li lfF i Mi) .„,H,ines 

Fig. 234. A Straii IDnll ^ , 

round m use in lum¬ 
bering as brought out by the making of a sandtable lumber 
camp may be noted. 
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Finding what tools primitive man used. In the study of 
primitive life, stone luimincrs, wooden or bone awls, needles 
and boring drills, fire drills, digging sticks, throwing sticks, 
traps and snares, sjiears, bows and arrows, tools for dressing 
skins, boats, sleds, and carts will be mentioned. Most of 
these can bi' made in simple form by the children in eon- 
nertion with programs, dramatizations, or summarized or¬ 
ganizations of work. If the work Is supplemented by the 
use of such books as the Doiip series, much interest will 
probably develop in primitive tools, and most children will 
wish to make some of them. If American pioneer life is 
studied also in this grade, some of the tools and machines 
here found will be of interest. IVesent-da>' tools and meth¬ 
ods of work should be contrasted with those of these earliir 
periods-- the fire drill with our use of matehes, stick and 
bone needles and stone hammers and knives with our metal 
tools, and [irimitive and pioneer vehicles wn'th our modern 
sleds, boats, aiul wagons. 

Desirable outcomes in Grade II. From this work, the 
teacher may expect: 

1. A gradually increasing facility in the use of tools. 

2. An enlarging sense of the extent to which tools are 
used in accomplishing work. 

3. Some acquaintance with the tools of primitive and 
pioneer peoples, and with the limitations of life without 
our modern tools and machines. 

OK.VDE in 

Finding how tools and machines help in producing foods. 

In the food studies of this year, the implements introduced 
will include the churn for making butter; mills and grinders 
for grinding grains, coffee, and meats; sieves for sifting 
flour and meals; apple [leelers; and egg beaters. Atten- 




Courfi .si/ Aincricnn .\hisi ton of Nufural Illstoru 

Fig. 235. Stone Imiilements I'^ound in Tennessee 
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tion should be callpcl ' 
to the ways in which 
these operate. In 
the study of early 
peoples, the Indians W \ 

and Hebrews, there 

snares, f'lie sling ... ,« 

foi thiowinji StOlK'S Pj,- TyiHs ttf Mttrt.ir ami I’csllo 

in hunting, lh(> mor¬ 
tar and pestle, the hand mill and the treadmill for grinding 
grains, the flail for threshing grains, simple formsof plows and 


Fit; 237 'I'y[)cs t'f M(»rtar ami I’cstlf 


Crunr'ii/ Milroixilil'in Uf(\< iiiii I’f At 

Fig 23IS Anciont l^j^ypli.iTi .Aj^nculUiial Tools of Woutl 
Hoe, winnowing scoiti), saber head, and sickle with thnt blade. 
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hoes for cullivaling the land, and several forms of knives and 
sickles for harvesting grains. Present-day sickles, scythes, 
corn knives, and grain cradles should be noted in connection 
with primitive harvesting tools. .X simple form of the bal¬ 
ance for weighing will be found. IVesses will also be found 
for pressing oil from olives and wine from grapes. Con¬ 
trasts .should be made between tbe slow, laborious use of 
most of tbese primitive tools and machines, and the rapid. 




CotHlcst/ .i/iiirunn 1//ly«// i o/ Muiurai Ulilorj/ 

Fig. 241. .\ronomunn-' liiduin Canoes 

efficient machines of lf)-day driven by power, fn the study 
of American colonial life, numerous tools and machines will 
be found in use, many inferior to those of to-day, yet far 
advanced over tho.se of the more primitive peoples or of the 
ancient peoples. 

Making a loom, and learning of new textile tools. In 
the clothing studies, a loom with a heddle device for 
separating the threads in weaving may be made, showing 
a marked improvement over the earlier, more simple looms. 
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Shears for shearing the wool from sheep will be found in 
use by early peoples. Combs and cards for untangling and 
straightening the wool fibers may be used in preparing wool 
for spinning. 

Making windmills and water wheels. References will 
be found to the use of water itower in pumping water for 

irrigation purposes, and in 

J driving grain mills and saw¬ 

mills. The wind as a driv¬ 
ing power for sailboats and 
mills may also be noted. 
Simple forms of water 
wheels and windmills may 

_be made to illustrate the use 

of water and wind for driv¬ 
ing machinery. 

Making simple musical 
instruments. Some simple 
musical instruments will be 
found in use by early peo¬ 
ples, and children may 
profitably e.xperiment in 
making whistles, pipes, sim¬ 
ple stringed instruments, 
and drums or instruments 
made of wood or metal yielding tones when struck by a 
stick or a hammer. The marimba forms of primitive peoples 
are easily made. Such experimentation will naturally lead to 
a purposeful study of many musical instruments used to-day, 
and to beginnings in the knowdedge of various kinds of vibra¬ 
tions and intervals represented in these instruments. 

Learning what tools were used for writing by earl^ man. 
The tools or instruments used in writing among the Indians 




Courtesy AJilroj/oUlan, Miist u/n of Art 

Fig. 242. An Ancient Egyptian Comb 
for Canling Wool 





Cvuricsy MclropolUan Museum of Art 
• FiU. 244. Drums uf I'rinuLivo I’eoples 

South America Hawaii Africa 
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and early Oriental peoples, as found in the study of records, 
include marking sticks or pens for writing on skins, papyrus, 
or parchment; the sharp stick (tr metal stylus for writing 



U'.iJii/i'ij III 

Fk;. 245. An African .Maniiilia 


in clay or wax; and metal chisels for writing on stone. 
These should be compared with the writing instruments 
used by the children themselves — pencils, pens, and 
brushes. 

Desirable outcomes in Grade III. From this work the 
teacher may expect: 

1. A knowledge of a larger number of tools and machines 
used in the production of foods. 

2. An appreciation of the contrast between ancient and 
modern sowing, cultivating, harvesting, threshing, and 
milling method.s. 

3. Knowledge of a wider range of simple forms of spinning 
and weaving implements. 

4. A wider acquaintance with the vehicles, musical in¬ 
struments, and writing implements of early peoples. 

5. A growing interest in the mechanical devices of water 
wheels, windmills, traps, snares, and bows and arrows. 
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GRADE IV 

Considering other machines used. In producing foods. 
In the study of foods, tlie u.se of the ice-crcam freezer and 
of the refrigerator may be taken up in tliis grade. Children 
arc now mature enougli (o understand the princiiiles used in 
these devices if presented simply. Keeping temperatures 
low by the evaporation of water from the olla, or porous 
jar, as practiced in warm cotmtries, may be considered. Ati 
iceless refrigerator may be made. 

In connection with the study of our water supply, the 
various devices for getting water from wells may include the 
use of the well sweep, the iiulley and rope, the windlass and 
rope, the chain jiump, and the valve pump, the last as 
operated by hand or by the windmill or gas engine. With 
this study, the air inimp as illustrated by the tire pump may 
be considered to show more fully the operation of the valve 
mechanism. Calling attention to the method of operat¬ 
ing popguns, pea shooters, and air rifles will still further 
illustrate the tise of the presstire of air as a helpful force. 
The simpler principles involvi'd in all of these devices may be 
noted. When the devices themselves cannot be fotmd in 
operation in the community, descriptions and pictures will 
help to make their methods of operation clear. 

In producing clothing. In clothing studies, the several 
forms of spinning wheels and looms found among the Greek 
people and the American colonists will be observed as steps 
in progress beyond earlier [leojiles. The tw'o-shaft heddle, 
the shuttle, and the batten will be new features of looms. 
The loom used by the Greek PiMieloiie, while awaiting the 
return of Ulysses, had tw'o-shaft heddles and was of the 
two-hcddle type. A reel for unwinding the silk fibers from 
cocoons may be made in connection with the study of silk. 
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In producing utensils and records. I ii the study of utensils, 
the potter’s ^\'llcel is included, and the use of the one-piece 
mold is learned. In the history of the Greeks and Romans, 
the tablet and stylus will be found in use for writing. Chil¬ 
dren like to make these. 

In making products of wood. 7\rihing from interests (juite 
apart from s])ecific school studies, an increasing usage of 

woodworking tools may 
develop. Among the 
products which children 
may wish to make arc 
toys, models of vehicles, 
.sleds, bird houses, traps, 
stilts, and roller coast¬ 
ers. In such construc¬ 
tions of wood, tools 
which may be used in¬ 
clude planes, chisels, 
the drawing knife, the 
niarking gauge, bits, 
countersinks, rasps, and 
sandpaper. In learning 
how the edged tools are 
kept .sharp, the children 
will find how the whet¬ 
stone, grindstone, oil¬ 
stone, emery wheel, and 
file are used. Attention should be called to the proper use 
and care of these tools, but the work in sharpening will have 
to be done chiefly by older persons. The children w’ill be 
interested, however, in what should be used for sharpening 
each respective tool, and why one means rather than an¬ 
other is used. Emphasize the avoidance of accidents. 
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Fig. 246. A Ctil'tnial Flax Wlicrl 
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Comparing cutting tools. Comparing Initlcr knives, 
bread knives, table knives, biileher knives, a.xcs, planes, 
chisels, scissors blades, razor blades, sickles, saws, and other 
cutting edges will lead to an appreciation of the fact that 
each type of knife or cutting tool is adajjted to the kind of 
material which it is made to cut. 

Noting metal-working tools and machines. In connec¬ 
tion with constructi\'e work observed in iron, tin, and other 
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Fig. 247. A Modern MotlcI of an Eiglitecnth IJynasLy Egyptian Chariot 
The original was found at Tlu'b(.s in tlic V;illcy of the King.s. 


metals, the use of anvils and hammers, chisels, hack saws, 
files, wrenches, drills, tongs, pliers, punches, soldering irons, 
and the forge will be noted. The differences betw^cen the 
tools used in wood and metals should be indicated. 

Comparing ancient vehicles with modern. Chariots of 
strength and splendor for use in war and for pageants and 
races will be found among the Assyrians, Egyptians, Greeks, 
and Romans. Boats with two rows of oarsmen on each 
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side, and some with three or more, will be found in use by the 
Romans in ancient warfare. 'I'he boat with two rows of 
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Fio. 248 A Bronze Etruscan Chariot of the Sixth CeiiLur} n c 

oars on each side was called a hiremc; with three, a trireme. 
Paddle wheels placed at the sides of boats and driven by a 
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Fig. 249 Modern Sleds Used in the Polar Regions 
The upper reached the North Pole, the lower the South Pole. 



SOGGESTIONS FOR THE STUDY OF TOOLS 427 


treadmill operated by horses or oxen W'ere used at times by 
the Romans, but these were of little practical help until the 
invention of the stcamljoat at the beginning of the nine¬ 
teenth century. As the vehi¬ 
cles and other implements of 
peoples studied in history, 
geography, or literature are 
found to he different from our 
own or from those of earlier 
peoples, note should be taken 
of these differences, and, as 
far as jjossiblc, the reasons for 
them determined. 

Listing various devices used by the Greeks and Romans. 
Among the Greeks and Romans, many mi,scellaneous tools 
will be found in use — knives, swords, catapults, battering 
rams, hoes, rakes, plows, instruments for working in wood, 

metal, and stone, and musi¬ 
cal instruments, .Attention 
should be called to the prog¬ 
ress from earlier times as in¬ 
dicated by these, in both 
their \’ariety and their im¬ 
provement in workmanship 
and finish. For heating 
rooms, the Greeks used the 
brazier, a pan on legs in 
which a fire of charcoal was 
made. The Romans used 
the brazier, and they also .sometimes built fire rooms, or 
hypocay-sts, in cellars below the living rooms. These fire 
rooms w'ero connected with the rooms above by clay pipes, 
prophetic of our modern furnaces. 



Cotzr/fty ^fetT0poUl<ln Mu'-iwiiof \rt 


Fig. 251. Bronze Lamp of 

the Roman Ponod 
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Desirable outcomes in Grade IV. From this work the 
teacher may expect: 

1. A knowledge of the operation of tlie iee-cream freezer, 
refrigerator, and various kinds of pumps. 

2. An acquaintance with forms of spinning and weaving 
devices of early European and colonial days, indicating 
progress from more primitive forms. 

3. A knowledge of the potter’s wheel. 

4. An increasing facility in the use and care of tools for 
woodworking and work in clothing tnaterials. 

5. An appreciation of the tidaptation of each form of 
cutting tool to its particular purpo.se. 

6. Some knowledge of metal-working tools and the dilTer- 
ences between these and woodworking tools. 

7. An increased knowledge and appreciation of the de¬ 
velopment of vehicles. 

8. Some acquaintance with the writing instruments, 
household tools, and living facilities of the (Ireeks and 
Romans. 

GR.VDE V 

Finding the changes in food production made by modern 
inventions. Cotmccted with the study of foods and the 
related industrial geography, there will be occasional ref¬ 
erence to tools and machinery used in gardening, plowing, 
planting, and cultivating crops, haiwesting, and threshing. 
Comparisons of the tools and implements used to-day with 
those of the other peoples studied in this year and with 
the earlier periods in American history, should be made, 
and the changes in life for both producers and consumers 
resulting from imitrovcments in machinery much em¬ 
phasized. Explanations of the principles used in modern 
machines should be developed as far as they can be under¬ 
stood. Interest in the making of illustrative models showing 
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steps in progress should be encouraged, ('harts made up of 
pictures, showing jirogrcss may also l)e nuuk'. 

In the study of the changes in the production of foods 
resulting from the invention of new farming implements 
and machines, the following inventions are among the more 
important for consideration : The first cast-iron plow of one 
piece, by Charles Newbold of New Jersey in 1796 ; the steel 
plow by Jetham Wooil of New York in 1797, much im¬ 
proved by him in 1819; the gang plow about 1850; the 
steam plow by h'oy in 1879; the threshing machine by An¬ 
drew Merkle in 1788; the modern form of thresher by 
Roberts in 1852; the reajjer by McC'ormick in l8,tl, with 
improvements in 1834; the self-rake, for raking the grain 
off the reaper in bundles, by Seymoitr in t8,si ; the Marsh 
harvester, with a carria,ge for two men to ride to l)ind the 
grain as it was elevated to thetn, by C. \\'. and W, \V'. Marsh 
in 1858 ; the atttomatic binder, using wire, by Ifekil in 1864; 
the twine binder by Gorham in 1873; the automatic, knot- 
tying twine binder by .Ajipleby in 1879; and the combined 
harvester and thre.sher by Matteson in 1886. Other iniijor- 
tant inventions connected with fo(jd ])re|)aration or preserva¬ 
tion are the roller-mill [)rocess for making flour by WYgniati 
in 1875; the cream separator by l)e l,a\al in 1880; and a 
machine for making ice by Garrio in t85t, A grc'at variety 
of other improvements not ranking as major inventions have 
been dcv'cloped within the last hundred years in planting, 
cultivating, and harvestiitg m.ichinery by which the |)re.sent 
efficient methods of farming have been aecomplisln'il. 

Many improv'ements in household tools and devices for 
preparing and using foods will also be foitnd which ha\'e 
resulted from a century of invention, and likewi.se there will 
be note(J a great variety of discoveries and inventions in 
use in the commercial manufacture of food products in all 
fields. 
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Learning of machines invented for producing shelter 
and furnishings. In the studies of housing and furnishing, 
attention may he directed to the tools and machines of the 
present, anil contrasts made with the meager conveniences 
and labor-saving devices of the past. This will incluile con¬ 
sideration of elevators; gas lights and stoves; electric 
lights, hells, Irons, toasters, percolaters, stoves, I'actmm clean¬ 
ers, heaters, fans, and sewing machines; of flour nii.\ers and 

, dish washers; of fur¬ 



naces and hot-water 
systems ; of the tele¬ 
phone and radio; 
and of musical in¬ 
struments, including 
the player piano and 
the phonograph. 
Some of the notable 
inventions in this 
connection are those 
of the elevator by 
Otis in i86i ; the 
carpet sweeper by 
Bisscll in 1876; the 
telephone by Bell in 1876; the phonograph, first as the talk¬ 
ing machine, by Edison in 1878, and in the new form as the 
gra|)hophone by Bell and Taintner in 1886; the dynamo 
by Wilde in England and Siemens in Germany in 1866; 
the electric light in the incandescent form by Edison, and 
the arc form perfected by Brush, in 1878 ; the tungsten film 
for incandescent lights by Just and Hanamon in 1911; 
making gas from coal by Hales in 1726; the stovepipe to 
carry off smoke by Savant, a Frenchman, in 1700, and the 
improved stove, still used in parts of the United States, by 
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Benjamin Franklin in 1742 ; the oil lamp with a chimney by 
Argand'in 1783 ; the gas light by Murdock in 1797, and the 
gas mantle burner by Welsbach in 1885; the modern form 
of piano in its essential features by ('ustofori in 1709; and 
the piano player by White in 1897. 

In building construction, many new machines will be 
found in use, among which arc hoisting cranes and derricks; 
automatic, drills and 
power sho\ (‘ls for ex¬ 
cavating ; automatic 
riveting machines; 
power concrete 
mixers; machines 
for making bricks and 
tiles; aiid numerous 
other machines for 
preparing materials 
to make them ready 
for the builders. 

Among these ma¬ 
chines for preparing 
materials arc power 
saws, pkuK'is, lathes, 
milling machines, 
jointers, shapers, drill 
presses, and various 
forms of steamfitters’ 
and plumbers’ tools 
and machines. Notenvorthy inventions in this field are those 
of the wood-planing machine by Woothvorth in 1828; the 
rock drij! by Ilermon in 1854 ; and the band saw by Pro.scolt 
in 1887. Pupils may be impressed by the relative recency 
of some of these inventions. The industrial and .social con- 
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sec|uences (if llieir iiso should bo onipliasizcd. Some of the 
comparisons, in lime and money saved, by reference to the 
tables in the work following for Grade VI will be of interest 
also in this grade. 

Various other de\'iees will be found in use, such as the crow¬ 
bar, inclined plane, lifting jack, block and tackle, and wind- 



Coiirii^v iVnm.ivUa ^fills, New Bcoford. Mass. 


Flo 2,S4 Cardinii in a FaoCoiy 

lass. The mechanical princijiles upon which each of these 
depends for its operation may be explained and other il¬ 
lustrations of these same principles (jbserved as used in the 
environment. In caring for lawns and hedges, lawn mowers 
operated by hand power, horse power, and tractor, sprin¬ 
kling device's, clippers, and sickles may be observed. 

Considering machines used in making fabrics and gar¬ 
ments. In connection with the study of clothings a con¬ 
siderable number of very important changes in the making 
of textile fabrics and garments may be observed and their 
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255. Combing Cotton in a Factory 



Courtesy Wanisuua Mills, New BeUford, Mass. 

Fici. 256. Spinning Cotton in a P'actory 
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advantages noted. Among these are the changes brought 
about by the cotton gin, invented by Eli Whitney ip 1793; 

the flying shuttle by John 
Kay in 1733 ; the simple 
spinning machine by Lewis 
I’aul and John Wyatt in 
1738; the spinning jenny by 
John Hargreaves about 1765, 
and improN’ed by Richard 
Arkwright about 1768 ; the 
mule spinning frame by 
Samuel ('rom[)lnn in 1799; 




Fig. 257. An Indian Rujj Loom with 
a String and Stick Huddle 

the power loom by Edmund 
Cartwright in 1785 ; the 
pattern-wea\'ing loom by 
Jacquard in 1804; the Lyall 
loom by Lyall in 1872 ; knit¬ 
ting machinery by Lamb in 
1866 ; and the sewing ma¬ 
chine by Elias Howe in 1846. 

The process for mercerizing 
cotton was invented by 253. a jacquard Loom 

Mercer in 1851, and the 

method of making artificial silk by De Chardonnet in 1888. 
The vulcanizing of rubber was accomplished by Goodyear 
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in 1839, making possible our modern garments of rubber. 
In addition to the maehines for making fabrics and garments 
are the modern machines 


for washing and ironing 
clothes, and the advantages 
of these should be pointed 
out as they are found in use 
in homes and commercial 
laundries. 

Making a cotton gin. In 
order to apjjreciate more 
fully the problem of remov¬ 
ing the cotton from the 
seeds, a simple form of 
cotton gin may be made 
and the hand and machine 
methods compared. To 
make a sim[)le form of cot¬ 
ton gin, take a box about 
ten inches square and four 
inches deep. Out of a piece 
of cylindrical wood two or 
three inches in diameter, 
make a roller which will fit 
the inside dimension of the 
box. Into one end of the 
roller drive a wire nail for 
an axle; in the other end 



I''i(i 259 ]^Trt of P.ilti rn Used on a 
jacquard Loom for Weaving Silk 


place a wore four or five eww C’h»kIs 
inches long to be used as an axle and also bent into a crank 
for turning the roller. Mount this roller on the top of the 
box in grooves made three inches from one side. Into the 
roller drive four rows of small Unishing wire nails, one- 
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fourth of an inch apart, from one end to the other, arranged 
spirally around the roller. Drive the nails so that they pro¬ 
ject one inch out of the roller. 

Into th(' edge of a wooden bar as long as the bo.x, two 
inches wide, and three-fourths of an inch thick, drive a 
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Fio 260 Looms for Weaving Cloth in a Mutlern Textile Factory 

row of nails like those driven into the roller, one-fourth of 
an inch apart, and projecting one inch out of the edge of 
the bar. d'o the top of the box, on the open side, nail this 
bar parallel with the roller one and one-eighth inches from 
it, placing it so that the nails in the roller will go midway 
between those on the bar when the roller is turned. The 
cotton is placed ab(jve the nails on the bar, and the roller 
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is turned so that tlic spirals of nails pull the libers off the seeds 
down ii)t() the box. The seeds arc too big to go through the 
spaces between the nails. 

Finding what machines are used in making records. In 

the study of records, the steps forward in the work (jf this 



Fig. 261. Using a C\)tton Gin Madi' in Schc'ul 


grade include the changes from the invention of nun'abic 
type to the present variety of type-setting machines and 
printing presses. There are also a number of otin'r impor¬ 
tant methods of recording and ('ommiinicating ideas. Some 
of these are the results of such inventions as the following: 
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Printing Ity tho use of ino\able type by John Gutenberg 
in 1434, and rapidly tleveloped by his assistants, h'aust 
and Schaeffer; tlie printing (jf the first book in England by 
Caxton in 147b; stereotyping by William Get! about 1725; 
lithographing by Senefelder in 1776; the cylinder press 
in a form not practically successful by Nicholson about 



Fig. 262. Cotton by Rail to tlu; Factory 


1812, and in a highly successful form by R. Hoe in 1845 
with improvements in 1847 ; the rotary, continuous feeding 
press by Bullock in 1865; the linotype machine by Mer- 
genthalcr in 1884: the monotype machine by Lanston in 
1887; the autoplate process for making printing plates by 
Wise Wood in 1897; the rapid rotary press, doubling the 
speed of printing, by Wise Wood in 1910; the wood-pulp 
paper-making process in 1853; the typewriter by Thurber in 
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1843, but not practically successful until the improvements 
of Sholes in 1868 ; the electric telegraph by Morse, palcntetl 
in 1837: the duplex and multiplex methods of telegraphing 
by Edison in 1873 ; wireless telegraphy by Marconi, iStjtt- 
1896; the daguerreotype form of [ihotography by Daguerre 
in 1829; other forms of photography by Niepce in 1827, 
improved by Talbot in 1839; the hand pltotograjth camera 
by Schmid in 1881 ; the kotlak anti photographic film by 



Fid. 26 ^. Cotton by Stufimlxiat to tlu- Fiu'tory 


Eastman in 1888; the first form of the moving-picture 
machine, the kinetoscope, by Edison in l8go; the telephone 
by Bell in 1876; the cash register by Patterson in 1885; 
and the adding machine by Burroughs in t888. Stenog¬ 
raphy was developed through several systems of short¬ 
hand in the last century, ;ind recently a stenotyite machine 
for writing a form of shorthand has been invented and suc¬ 
cessfully used. 'The phonograph, noted in the fourth grade, 
will be recalled as a means of recording speech, and closely 
connecting the phonograiih and the typewriter is the die- 
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taphoiic, a marhine which is used for recording dictation 
on a prepared cylinder and giving it out again at a later 
time for writing by a typist. 

Investigating the evolution of vehicles. Vehicles arc 
found in our day for travel and transportation over the land, 
upon the water, under the water, and in the air. hrom the 
wheelbarnjw and the sijiiplest forms of sleds, carts, and wag¬ 
ons, and from the most primitive forms of rafts and boats 
up to the most modern forms of vehicles for both land and 
water transi)ortation, all forms which have ever been used 
are still used. Some of the work done by vehicles used for 
twenty or thirty centuries can be done better by these forms 
than by the most modern vehicles. The particular work 
for which each form of vehicle is best suited should be con¬ 
sidered in the study of means for transportation. This 
will include drags and sleds of various kinds; wlieeleil 
vehicles as propelled by different kinds of power — by man, 
draft animals, steam, electricity, and gasoline; water craft 
as carried by currents of water, wind, oarsmen, steam, elec¬ 
tricity, and gasoline; and balloons propelled by the air, 
and dirigible balloons and airplanes driven by gas engines. 

Among the inventions of particular .significance in the 
development of modern vehicles are these: The steam en¬ 
gine by Hero about 120 n.c., but not in a practical form; 
a steam engine of pradical form by James Watt in 1765, 
and improved by him in 1769; the steamboat by Lord 
Dundas in Scotland in 1802, and by Robert Fulton in the 
United States in 1807; the screw propeller by John Stevens 
of Hoboken, New Jersey, in 1805, improved and made 
practical by John Kricsson in 1839; the first locomotive 
used on rails by (feorge Steithcnson in 1814; the first loco¬ 
motive put to use in the United States in 1829; the first 
large locomotive in the United States by Baldwin in 1832; 
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the steam whistle hy Stephenson in the sleeping ear 

by Woodruff in 1856; (he air brake by Westinghouse in 
1868; the automatic car coupler by Janney in 1873; the 
electric motor by Jacobi in 1834; the trolley car by \'an 
Depocle and Sprague in 1884-1887, although the Siemens 
Brothers had made an electric car with a third rail between 
the wheelways in 1879; the electric locomotive by C. G. 
Page in 1831 ; the gas engine by Otto in 1877 ; the gasoline 
automobile by Daimler in 1890; the cable car Ity Gardner 
in 1858; the balloon by Joseph and Stephen Montgollier 
in 1783; the dirigible balloon by Santos Dumont in 1901 ; 
the airplane by Wright Biothers in 1903; the hydroplane 
by Glenn Curtis in 1911 ; the pneumatic tiro by R. W. 
Thompson in 1845, but first used practically on bicycles 
in 1889; the old, ordinary form of bicycle by Michaux in 
1855, die safety bicycle by Marble in 1884 ; and the modern 
cash carrier by Brown in 1875. 

In connection with the study of vehicles, the development 
of road making shoukl be considered. The efficiency of the 
Romans as road makers was probably noted when the Roman 
people were studied. The iiroblems of making post roads 
and national roads in the early part of the last century 
in the United States should be recalled. The Macadam 
method of road making was invented about 1810 by John 
McAdam in England. Modern methods of making cement 
and asphalt and of crushing stones by pow'er crushers have 
made it much less expensive to make hard roads than in 
earlier days. The growing u.se of the automobile has stim¬ 
ulated interest in road making in recent years. Canal 
building should also be noted as it has developed in this 
country. Our industrial, economic, .social, and educational 
needs are all much more fully and easily met by having ex¬ 
cellent roads for rapid travel and exchange of goods. 
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Finding what machines are used in making utensils. In 

the study of utensils, the wheel of the potter as used'among 
early peoples, the modern power-driven forms of wheels, 
the uses of jollies and.jiggers, of templates, of molds, of the 
devices for glazing and decorating, and the kilns for firing 
will all he of interest in helping to explain the differences 
in wares found in homes and stores. The devices used in 

glass making should also be 
studied briefly in this con¬ 
nection. In the making of 
metal utensils will be found 
the various hammers, mal¬ 
lets, soldering irons, and 
brazing tools used in produc¬ 
ing copper and brass wares 
and w ares of silver and gold ; 
and the shears, soldering 
irons, riveting implements, 
shaping tools, and machines 
for spinning and pressing or 
stamping utensils of tin, 
iron, and ahimintim. 

Making a paper weight 

Fig. 264. Casting: Putting the Mold- Casting. In mak¬ 
ing Sand in the Drag mg tools and machines and 

the multiform other metal 
products of to-day, the problems of casting, rolling, stamping, 
pressing, forging, and machining will be noted by the children. 
Enough should be learned about these to make the general 
methods reasonably well understood. When such studies 
are made, blacksmith shops, foundries, pattern-piaking 
shops, and machine shops should be visited when possible. 
The essential processes of metal casting may be shown by 
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making a small paper weight of lead, babbitt metal, pewter, 
or soft .solder. In this work in molding, connection should 
be made with the making of pottery molds described in the 
chapter on Utensils. 

A pattern should be made of wood of the size and design 
desired. This pattern should not be over two inches square 
nor more than an inch in 
height. The sides should be 
tapered slightly, making the 
pattern a little smaller at the 
top than at the bottom so 
that it may be drawn easily 
from the molding .sand. 

Suggestions of designs easily 
made are found in Fig. 

267. 

To make the molding flask, 
make two rectangular fi'anics 
e.xactly alike. A convenient 
size is 8" long, 6" wide, and 
2 " deep, outside dimensions, 
for each frame. A bottom 
board a little larger than the 
box-like frame is needed. 

The bottom frame, called the 
drag, is placed on the boartl, and the top frame, called the 
cope, is placed so that it fits exactly over the drag. To 
make the two parts fit exactly, nail two strips of wood 
about half an inch thick, an inch wide, and two inches 
long, one inch apart on each end of the lower frame, or 
drag. To the upper frame, or cope, at each end nail a 
similar piece of wood three and one-half inches long so that 
it will fit down over the drag between the two similar pieces. 



Fig. 265 Casting. Fitting the Cope 
over llic Drag 
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When the cope is placed upon the drag the two should reg¬ 
ister exactly. 

To make the mold in this flask, place the pattern, large side 
down, on the middle of the bottom board. Place the drag 
over and around it. Fill the drag to the top with damp, 
fine .sand, tamping it firmly. Get molding sand if you can. 

Place another board 
on top of the drag 
and make an even, 
smooth surface of 
the sand. Remove 
the top board and 
turn the drag over. 
'I'lie bottom of the 
pattern will be ex¬ 
posed. P'itthec(jpe 
to the drag and 
si)rinkle a thin layer 
of fine, dry sand over 
the damp surface of 
the sand in the drag, 
k'ill the cope with 
damp sand, tamping 
firmly. A tapering 
pin, about a half 
inch in diameter at 
its larger end, called a sprue pin, is now put through the sand 
of the cope so that it will extend a little over a quarter of an 
inch into the sand of the drag at aboitt one inch from the end 
or corner of the pattern. Pack the sand in the cope around 
the pin and withdraw the pin. This leaves a hole in the 
cope. Remove the cope and carefully lay aside. Cut a 
small channel, called the gate, in the surface of the sand in 



Fig. 266. Casting: The Siiruc Pm m Place 
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Fig. 267. Casting: Removing the Pattern 


the drag from the sprue hole to the pattern. Carefully 
drive a sharp tack into the bottom of the pattern to serve 
as a handle, and remove the pattern by lifting it straight 



Fig. 268. Casting: Ready for Pouring 
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up, out of the (Irag. ('arcfully puncli a largo nail almost 
through the sand of tho rope in two or throe places to allow 
for escaping steam formed when the hot metal is poured 



Fig. 269, Casting; Pouring the Metal into the Flask 


into the damp sand. I'it the cope over the tirag, and the 
flask is ready for pouring. 

Heat the metal to be used in an iron pot or ladle on a 
stove, and, when fully melted, pour into the sprue hole until 
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it is filled to the top. When cool, remove the easting Ironi 
the flapk. Break or saw the ineUil projecting from the gate 
and smooth any rough places by filing. 

A number of inventions in this field of working in metals 
are important, among which arc the following : The hydro¬ 
static press, by Bramah about 1795; the steam hammer by 



Fin. 270. Electroplating a Paper Wt'ighl 


James Nasmyth in 1842 ; the Bessemer steel process by Ben¬ 
jamin Bessemer in 1856; electroplating by Brugnatelli in 
1803; the galvanizing of iron by Crawford in 1837; barbed 
wire in l86l, and the barbed wire-making machine by Glid- 
den in 1874; the making of armor plate by Harvey in 1888 ; 
electric welding by Thomson in 1889; and carborundum, 
one of the hardest abrasives, by Acheson in 1893. Brief ac- 
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counts should be read of the more signirieant processes in 
tlie converting and shaping of the lieavicr products pf iron. 
Somclliing sliould also be learned of the working prol^lems 
and conditions in these large plants. 



CuuTtciu MclTopolinn Mmeum of AU 


Fig. 271. Some Forms of Wind and Percussion Musical Instruments 
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Electroplating a paper weight. An intercsiing cxpoi inKMit 
and a pleasing jjroduct may be made by placing one of (lie 
pap^ weights, which has been cast, into a jar conlaining 
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Fig. 272. Some Forms of Stringed Musical Instruments 
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enough copper sulphate to cover it; attaching to this weight 
from a battery of two or three cells the negative wire, the 
wire from the rim of the cylindrical top if dry cells are used ; 
and attaching to the positive wire a piece of sheet ro[)per 
one inch by two or three inches, placing this in the copper 
sulphate. The cells of the battery should be connected in 
parallel. See Fig. 270. Copper will be deposited on the jjapet 
weight, completely plating it with a thin layer in a few hours. 

Investigating musical instruments. In the study of 
musical instruments, the three classes as to the sources of 
vibrations—the percussion, the wind, and the stringed — 
may be considered and particidar instruments of each type 
investigated. Much experimentation may be profitable. 
This may be with both common, present-day instruments, 
and historical forms as found in the study of earlier peoples. 
Through the experimental initiative of the children, new 
forms may be invented. Marimbas, whistles, jupcs, bells, 
glasses partly filled with water, drum forms, and fiddles, 
or other stringed instruments made with various kinds of 
sounding boards may be constructed and furnish the means 
for much profitable experience and enjoyment. Textbooks 
with treatments of the physics of sound will be helpful as 
references. 

Desirable outcomes in Grade V. From this work the 
teacher may expect : 

1. An increased knowledge of the new machines invented 
since the beginning of the Industrial Revolution for the 
production of food materials. 

2. An acquaintance with modern inventions and improve¬ 
ments in building construction and materials, and an ap¬ 
preciation of the resulting comforts and conveniences. 

3. A knowledge and appreciation of the inventions for 
textile and garment manufacture from the Industrial Revo¬ 
lution to the present. 
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4. An understanding of the inventions and improvements 
in .printing, publishing, and other forms of deviees for writ¬ 
ing and comnninicating since the days of (ititenlierg. 

5. A knowledge and appreciation of the evolution of 
vehicles. 

6. An acquaintance with the modern devices and methods 
used in the making of utensils. 

7. A knowledge and ap[)reciation of casting and other¬ 
wise sha|)ing and finishing metal products, including the 
process of electroplating. 

8. A knowledge and appreciation of the principles em¬ 
ployed in making musical Instrtnnents. 

9. A growing appreciation of the place and meaning of the 
tises of machinery in the nnxiern world, together with some 
of the social problems resulting. 

Git APE VI 

Making a sununary of the development of tools and ma¬ 
chines. In this grade, there may well be nitide a stinititary 
of the various tools and machines of each field as it is taken 
up for study with reference to its own pur]Xtses. 'I'wo 
factors should be emphasized, namely, the more simple 
principles illustrated by their operation ; and the industrial 
and social changes resulting from the use of the most im¬ 
portant inventions in each field. 

Investigating principles of operation of machines. The 
use of the three kinds of levers will be fotind in machines 
of almost every kind — in pump handles, in tising the oars 
in rowing, in scissors and tongs, in the use of the crowbar, 
in can openers, in nurnerotis other devices, and in the ad¬ 
justment of parts and the shifting of gears in almost all 
commpn machines. The use of the principle of the wheel 
and axle will be observed in the pedals of the bicycle, the 
crank of the atitomobile, the barrel churn, the ice-cream 
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freezer, the windlass, and in other familiar a[)plications. The 
pulley and the Irlock and tackle will be found in wells where 
the bucket, rope, and pulley are used for lifting water, in the 
operation of hay forks in fdling barns, in many varieties of 
derricks and cranes, and in hoisting pianos and other heavy 
bodies to upper rooms. The buoyancy of water in support¬ 
ing boats and of the air in supporting balloons will readily 
be noted. The driving force of the air in motion will be 
observed in operation in the sailing of boats, the flying of 
kites, the voyages of balloons, and the turning of vv'indmills. 
'I'he reverse operation of a force acting against water and 



('ouriisv Milruputllnii Mu-.(Hin «J Art 

Fig. 273 Ancient Egyplian Lamps 

air will be seen in the driving forward of boats by oars, 
paddle wheels, and screw j)ropellers, and of dirigible 
balloons and airplanes by screw propellers. The reduction 
of friction and the consetiuent ease of drawing loads over 
land surfaces will be noted in sleds, ice skates, skis, roller 
skates, bicycles, and all other wheeled vehicles traveling 
upon land or upon rails. The changes of direction of forces, 
enabling one to apply them wherever he will, and to pro¬ 
duce motion at any desired rate of speed, will be seen in the 
use of pulleys, of sprocket wheels in bicycles, and of forms 
of gears found in almost all machines. The several.forms 
of belts and gears should be noted. These and other com¬ 
mon principles may be observed in the operation of farm 
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machinery, vehicles, huilding machinery, and lioiisehold 
machinery all about one, wherever he may dwell. 

Noting the industrial and social changes resulting from 
inventions. It is worth while to trace the evolution of va¬ 
rious forms of tools 


and machines from 
their simplest begin¬ 
nings to their present 
complex forms. By 
considering the 
changes in the well¬ 
being of man result¬ 
ing from each inven¬ 
tion, it will become 
increasingly a()par- 
ent how fully man’s 
progress in civiliza¬ 
tion and wealth has 
been parallel with his 
development of new 



tools and machines. 


Simple knives, 
saws, and other 
edged tools were the 




beginnings from 274. AWaldumn'sbmturnofDutchnavs 
which have come the m New York 


present-day power 


planers, saws, lathes, and other shaping machine tools which 
accomplish many times more work in a given time than the 
hand tools could achieve, anrl which also perform work 
which cannot be done with hand tools. The children 
should think the steps through from the simple hand spin¬ 
ning tools and looms to the great batteries of power spin- 
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ning machines and looms in textile factories; from the simple 
forms of needles and thread to the various forms of elec¬ 




trically driven sew¬ 
ing machines; from 
the sickle and flail 
to the self-binder and 
threshing machine; 
from the monk’s 
hand-printing to the 
work of the high 
speed, rotary print¬ 
ing press; from the 


Fig. 275. Pcwlcr Wbak'-(^il Lamps of the C'ttlu- 
nial Period 


slow [irocesses 
tnaking shoes 


of 

by 


hand to the rapid machine processes by which thousands of 


pairs of shoes are produced each day; from the trax'el by 
wagon at thirty miles a day to the travel by atitomobile at 



Fig. 276. Heirlooms of Colonial Days 
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thirty miles an hour; and so 011, througli an amazingly large 
number of fields which illustrate the contrast of life without 
efficient machines with our day when machines do most of 
the world’s work. 

Summarizing important modem inventions. In addition 
to the inventions listed in the work of the fifth grade, several 
others may be in¬ 
cluded,. some relat¬ 
ing directly to the 
definite units of 
industrial study, 
others to changes 
in fields more indi¬ 
rectly affecting in¬ 
dustrial life but of 
much importance. 

Related to the di'- 
velopmcnt of sewing 
machines, first used 
in the sewing of 
textiles, are the welt 
shoe sew'ing machine 
for leather, invented 
by Goodyear in 
1871, and the chain- 
stitch shoe sewing 
machine by French 
and Myers in 1884. 



Flo. 


C'aiullc 


Molds, SnulTcrs, and Candle- 
slicks 

also been invented for 


Machines have 
sewing pamphlets and books. 

'The stereoscope for giving the aiipearance of solidity, 
or including the dimen.sion of depth, in pictures was invented 
by Brew'ster in 1849. Connected with many important 
problems was the invention of the thermometer, first the 
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spirit (iK'rnionit'fcr I))- Dicfjel and Galileo in 1620, and later 
the nierciny thcmioinclcr by I'alirenhcit in 1720. The 
barometer, so iisefnl in wcatlier forecasting and measiiring 
altitudes, was iin-ented by Torricelli in 1645. In 1671 
Newton in\ented the reflecting telescope, adding greatly 
to the means of studying- astronomy. 

Several mvenluins mark the history of making matches. 
Walker and Phillips invented the friction match in 182/; 
Paseh in 1844, Lnndstmni in 1855, the safety match; 
Dennison, a match-making machine in 1848; and Beecher, 
a rapid, continuous machine for making matches in 1888. 
Celhiloid was iiu'cnted by Hyatt in 1870. The X-rays were 
disco\ered by Roentgen in 1895, and air was snccessfully 
liquefied in the same year by Linde. The miners’ safety 
lami) was invented by Davy in 1816. The first oil well was 
sunk by Drake in 1859. 

In (he field of firearms, a number of recent inventions 
arc of interest. Among these are the revolver hy Samuel 
Colt in 1836; the Galling gun by Richaril Gatling in 1862; 
the niachine gun by Lewis in 1912 ; smokeless powder for 
sporting purposes by .Schultzc in 1863 and for military pur¬ 
poses hy Vielle in 1886; (he torpedo by Whitehead in 1866; 
dynamite by Nobel in 1868 ; and the gun silencer by Maxim 
in 1909. 

Finding how clocks and watches have developed. In 

reviewing (he evolution of clocks and watches of various 
forms from the early sundials, water clocks, and hourglasses 
down to the present great variety of clocks and watches, 
many small Inventions will be noted. The changes have 
been very gradual. Most of the names of those making the 
changes have been lost. The first form of the pendulum 
clock seems to have been made some time in the tenth cen¬ 
tury, but it was not very successful. In 1370, Henry De 
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Vick made the first weight clock. About 1470 springs 
were first used in docks, and (he “ portable dock ” .soon 
developed into a watch. As a result of the c.xperiments of 
Galileo about 1650, the pendulum was brought into prac¬ 
tical usage in docks. A Dutch dock maker, Huygens, was 
one of the first to make a sticcessfid iiendulum dock. To¬ 
day, clocks are found in a 
remarkable variety, and 
they arc often used quite as 
much for decorative pur¬ 
poses in some houses as for 
keeping time. Some of the 
finer docks are very beauti¬ 
ful, and some docks have 
been made which are very 
ingenious in the mechanical 
activities they are made to 
perform. 

Finding reductions in 
costs by the use of ma¬ 
chines. To help us to ai> 
preciate how very great are 
the advantages of the itse 
of modern machines and 
processes, we may select a 
number of kinds of work 
and compare the cost in labor and time required by the old 
ways and the new. The Thirteenth Annual Report of the 
United States Commissioner of Labor, Washington, D. C., 
devotes two volumes to a compari.son of hand and machine 
labor. This report is for 1898. If the sttidy were made 
now, a" quarter of a century since 1898, the contrasts would 
be even greater. The following items, selected from a num- 



Fkj. 278. A Gcrnian Clock-Waldi of 
(liVlcd Brass, ScvcnU'cnUi-Eigiit- 
centh Century 
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Ler of different fields, show the great gains in the reduction 
both of costs and of time by the use of machines in doing 
man’s work. 

Difi'erencf.s in Costs of Lakor by Hand and Machink 
Mkthods 

('OMS t>4 l,ABOK JtV 

Il.mil I ,Ma< him 

( M, think 


One dozen men’s woolen sweaters. $ 12.00 $t.l6 

500 square-head bolts, :J'' X 12" long . . . ,52.14 i.yq 

240 hardwood curtain poles, t X t)o" long . 18(1.50 .87 

1000 sewing machine needles. 81.y8 2.15 

100,000 ems setting type, book work . . . 46.00 5.69 

too sheet-iron signs, 56" X 48", ,54 letlers . 200.00 .42 

t 2 dozen 2 -|)onnd engineer's hammers . . I 124.80 9.07 

Shelling too bushels green pe.is. I 1158 ..58 

Unloading 1000 bushels of grain.j 6.00 1.56 

Drilling 2-inch hole 12 feet in hard blue rock . j ,5.75 .36 

12 hardwood bedsteads.! 141.90 ; 6.07 

I ' . 


Finding reductions in time by machine methods. Even 
more impre.ssivc is :i com[)arison of (he time rc(|uircd to do 
certain kinds of work by hand and machine methods. Ihe 
table on the following page illustrates some of the gains 
made by the use of machine methods. 

By the use of powder to drive machinery, and with men 
trained to operate machines efficiently, man may to-da>’ 
produce many times more in both the variety and amount 
of supplies than was possible in the days of hand production. 
With these increases in productivity has also gone an actual 
saving of time for the individual worker. His working 
day is relatively short, leaving much time for recreation 
and other interests not directly connected with his work. 
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Dipff.rences in Timi! RHQuiRiin BY Hand and Maciiini! 
MliTHODS 




I', 

..] 


('lime 


//n 

Uin 

llts 

A/.« 

Cutting ,ind binding f>iK* .icn? of wheat . 

I 

34 

I 

0 

Culdng. and tlireshing one acre by hand 
and by "coinbined ”. 

48 

40 

0 

,32.5 

Planting one acre of corn. 

6 

47-3 

0 

40 

Shelling 100 bushels of peas. 

' 7 .S 

0 

I 

40 

Making 25,000 pounds of soap .... 

4.52 

0 

21 

37 s 3 

Making 100 pounds of 4-penny nails . . 

2.t6 

2 ,Y 3 

I 

49-4 

Making 500 liolts V' X 6" with niils . . 

43 

10 

8 

12 

Making 50 window frames 2-10 X 6- 10 

320 

50 

62 

0 

Pressing and binding looo paper-covered 
books . 

tio 

0 

9 

17.1 

Making looo shoe boxes. 

22S 

0 

34 

3 " 

Making 40 gross vegetable ivory buttons 

[(>() 

0 

15 

0 

Sewing lOO j arrls of carpet. 

20 

0 

3 

8.2 

fill ting oiil 100 men’s vests. 

3 

20 

0 

20 

Working liutfon holes on too Prince Al¬ 
bert coats . 

27.S 

0 

6 

17.8 

Making loo pounds of cotton sewing 
thread . 

2895 

0 

39 

17.8 

Making 500 yards of 56" cotton sheeting 

,Sb 05 

0 

,32 

45-6 

Mixing 1000 ])niinds of cr.acker dough 

25 

0 

1 

52.5 


Considering social changes resulting from machine pro¬ 
duction. To carry on productive work in factories requires 
the cooperation of many, including both those who provide 
the materials and the plant, and those who do the work with 
the materials and the machines. Factory centers with 
congested living conditions have grown up in place of the ru¬ 
ral or semi-rural homes of the days of hand, or domestic. 
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industry. Child workers and women workers have fre- 
quenlly replaced men in changing to factory production. 
To make adjustments to the changed conditions of life and 
the new forms of cooperation has often been difficult and 
has frequently resulted in forms of abuse and injustice. The 
National Child Labor Organization has been formed to try 
to prevent children from doing work that is too hard for 
them, to keep them from working uniler conditions that 
are bad for their health or their morals, and to prevent their 
being deitrived of an education. Labor organizations have 
also been formed for the mutual protection of the workers 
against abuses from their employers. Even the employers 
themselves have at times felt it ncces.sary to form organiza¬ 
tions to protect themselves against abuses from their work¬ 
men. The Consumers’ League has been formed by con¬ 
sumers to try to help in securing desirable working condi¬ 
tions for tho.se who produce tin: goods we neetl and in secur¬ 
ing products of the ((uality claimed for them. To make 
adjustments that are fair and just to all — to the producers 
of the raw materials, to the owners of the plants who employ 
the laborers who do the producing, to the carriers who trans¬ 
port the materials and ])roducts, and to the consumers who 
use the products — Is one of the largest industrial-.social 
problems of our flay. The more one knows of all of the 
conditions and of the history of their development, the more 
helpful he may be in solving this great problem. 

With the increasing development and use of machines 
dangers to life and limb have greatly increased. To avoid 
accidents it is necessary to use almost constant care. On 
every appropriate occasion, the necessary means of caution 
and care to avoid injury should be noted and emphasized. 
Habits and attitudes of “safety first” should be developed 
in all children. 
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Desirable outcomes in Grade VI. F'nim tliis work, the 
teacher, may e.xpect: 

1. An enlarged appreciation of the evolution of tools and 
machines. 

2, An understanding of the simpler prineiitles liy which 
maehines are operated. 

,4. An increased appreciation of the changes in life re¬ 
sulting from intentions and improvements in tools and 
ma’chincs, and from modern methods of organized [iro- 
duction. 

4. An appreciation of the remarkable reduction in cost 
and lime in production by the use of modern machines and 
methods. 

5. An attitude of interest in inventions, discoveries, and 
methods of modern production, and .some intelligence in in- 
terpreting their meaning in terms of social |)roblems .md 
social values. 

6. Attitudes and habits of care in .ivoiding personal in¬ 
jury by tools and machines. 

mm.iocuct I’liv 

B.vciiman, F'k.vnk P .—Great American Im'cnlors and Their 
Invcnliom. Ameiican Book Co. 

Inventions of steam and electric power, the sew ing machine, 
cotton gin, spinning machines, reaper, telegraph, telephone, 
printing press, airplane, and wireless. 

CllASR, A., and Ci.ow, F 2 . Stories of industry. Educational 
Publishing Co. 

A series of books in simple langii.igc. \'ol. 11 contains stories 
of cotton, wool, car|K'ts, silk, leather, boots and shoes, 
rubber, corn, wheat, sugar, coffee, cocoa, domestic ani- 
m.als, milk and butter, meats, fish, and fruit. 

Coman, Katiikrinh. — The Industrial History of the United 
States. Macmillan. 

Excellent general reference material and good illustrations. 
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Forman’, Samui;!. E. — Stories of Useful Inventions, ('entury. 

Includes chapters on the match, stove, lamp, forge, steam 
engine, plow, rea|)er, mill, loom, house, carriage, boat, 
clock, book, and message. Written in simple language. 

('.insoN, CltARl.lis R. — Romance of Modern Manufacture. 
Lippincott. 

A popular account of various miKlcrn mechaitical and chemi¬ 
cal industries. 

Hai.h, Kdwaki) EvtiRKTT. — Stories of Invention. Little, Brown. 

Includes the stories of Palissy, Franklin, Fulton, Whitney, 
Nasmyth, Bessemer, and Goodyear. 

InTURNATIONAI. II.tKVIOSTHR CoMt'AN’Y, SkrVKK BuRlCAtJ, 
(hicago. 

Booklets on harvesting machinery, and its history and use. 

Mason, OtisT. - The Uri'^in of Invention — A Study of Industry 
among Primitive Peoples. Scott, London ; Scribners, importer. 

Ghapters on tools and mechatiieal devices, firestone work¬ 
ing, pottery, textiles, travel, and tr.insportation. 

KissEi.i,, Mary L. - Yarn and Cloth Making. Macmillan. 

Contains a goiKl account of the evolution of spinning and 
weaving machinery. 

Osgood, Ei.t.ioN L. — ,-1 History of Industry. Ginn. 

A simply written history of industry from primitive times 
with many good illustrations. 

Rociielbau, F. W. — Great American Industries. A. Flanagan. 

Four volumes : Minerals ; Products of the Soil; Manu- 
hactures ; Transportation. The volume on Manufactures 
includes motors, glass, leather, boots and shoes, dressed 
meats, pins, needles, pens, paper, newspapers, and print¬ 
ing. Inexpensive and written in simple language. 

Sanford, Aliiert H. — The Story of Agriculture in the United 
States. Heath. 

The history of agricultttre from the Colonial Period, includ¬ 
ing agricultural practices of the Indians. Written in 
simple langitage. Good pictures of farming implements 
and nnichines. 



SLK'.c'.i-:s'n()Ns i'ok the s'n.'DV or' Tooi.s 463 

SciiwAKTZ, Julia A. — A Fricml Indeed. Macmillan. 

Stories of seven period" in hisioi) in which the facilities of 
practical life are incidentally hut etTectively presented. 
Well adapted to inttn'inediate i;rades. 

Smith, J. Russicll. — The Story of Iron and Steel. Appleton. 

Treats of (he making of iron .ind steel from the ore to I'mished 
products. Well illustrated. 

Sun-RiNTENDiiNT 01' Dot'UMRNis. (jovernmcnt Printing ()riic{‘, 
Washington, D. C. 

A list of publications w ill 1 )(‘ sent on re(juest. Alany hulli‘1 ins 
on industrial subjects ari' .sent free or til wr) small cost. 
Consult th(“ list fre(jueutly to s(‘e wh.it is offered. 

Tappan, Eva March. —Makers of Many Tliine^s. Ilouglitoii 

Mifflin. 

Includes matches, gloves, rubber, paper, books, pens, lead 
j)encils, dishes, watches, shoes, cotton mills, and silk. 

United States Commissioner oe Laror. — Thirteenth Annual 
Report. Washington, 1 ). C. 

Two volumes of this rejiorl are devoted to a comparison of 
hand and machine labor, bringing out many impressive 
contrasts between old ways and new w’ays of working. 
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History of the Use of Materiai.s in Teaciiino 
IN America 

The present confusion as to methods and objectives. 
Looking over (lie praclice in elementary srhoo! teacliing in 
this country, one i.s struck by the many kinds of handwork to 
be found. Nor is he le.ss surprised liy the great variety of 
reasons for its use wliich lie hears when he asks teachers, 
jiareiits, or children why the\’ have such work. An exam¬ 
ination of the beginnings of the use of materials may serve 
to explain the varied objectives and give guidance in plan¬ 
ning modifications. 

The Oswego movement.’’ In i860. Dr. E. A. Sheldon, 
the superintendent of schools in Oswego, New York, first 
began giving his teachers instruction in the Pestalozzian 
principles. Joseph Naef, who had w'orked with I’estalozzi, 
had come to this country and introduced these ideas in a 
private school in I’liiladelphia but the attempt had failed, 
as had others. So, up to i860, the ideas of Pestalozzi had 
no practical hold upon teaching in this country. Dr. Shel¬ 
don had been to 'foronto, and had there learned of Dr. 
Mayo’s institution in London where the latter had estab¬ 
lished a school carrying out Pestalozzi's ideas. Dr. Mayo 
had been a friend and iiuiiil of I’estalozzi. So filled with in- 

* Hollis, A. P. — The Cnntnhution of iJie Onvego Normal School to Educational 
Progress in the United Slates. Hoalh. 

^ Barnanl’s American Journal of Iktliu-atitin. 1862: 605-628 and 655-645. 
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terest did the teachers in Oswego become from Dr. Sheldon's 
enthusiasm that a number gave up half of a year’s salary to 
provide money to bring Miss M, E. .M. Jones from London 
to introduce the Pestalozzian methods. She had been a 
training teacher in the model infant school of the Home and 
Colonial Infant School Society in which Dr. Mayo and his 
sister worked. 

Herman Ki’eusi, the .son of Pestalozzi’s first associate at 
Burgdbrf, who had taught in the Mayo school for five years, 
soon joined Miss Jones at Oswegr,). 

Their efforts became a series of experiments in object 
teaching which attracted the attention of teachers from all 
over the country. Students came from many states to study 
here. Graduates from this school were .sought by th(“ lead¬ 
ing normal school presidents and city sui)erintendents, 
especially in the western states.' 

“ Oswego put a curriculum, emt)racing the ‘ three K’s ’ 
it is true, but containing besides the wealth of work with 
nature, the study of |dants, animals, soils, minerals, the air 
we breathe and the waUT we drink, tin' color e.xercisc's and 
form studies, the manual training and physical culture which 
form the main features of the progressix'e public schools all 
over the land to-day.”- 

" Oswego was the first state normal school in the United 
States to offer a definite course in kindergarten methods. 
Its kindergarten course was (.'stablislu'd in 1881. The music, 
the pictures, the warm colors, the merry games, the busy 
work, and happy faces of delighted children make these 
rooms an attractive feature for visitors.”’ 

As noted in the foregoing, this widespread movement 
for object teaching had its inspiration in the work of 

^Barnard’s American Journal Kduraluni 1864; 94 102. 

^Hollis, op. cit. (p. 464), p. 37. ■'Ilolliy, op. at. (p. 464J, p, 76, 
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Charles Mayo and his sister in England. Dr. Mayo had 
spent three years with Pestalozzi at Yverdon. Object teach¬ 
ing was definitely organized by them, and Miss Mayo wrote 
a manual of this highly formalized work which they had in¬ 
stituted. Hence, through this English influence, object 
teaching in America tended to be formalized, rather than 
informal and free, as was the spirit of Pcstalozzi's method.' 

The following report of a part of a lesson illustrates object 
teaching: “What is this? A flint. What is a flint? \ 
.sort of stone. Where do we find stones? In the earth. 
Look at it; what can you say of it? It is black. The 
teacher holds up the flint. What do you all say of the color 
of the flint? It is black. Reiieat together: ‘ The flint is 
black.’ What more do you sec? It shines. .'\11 of you 
repeat; ‘The flint shines.’ E)o you think a piece of flint 
would make a good window ? No. W’hy not ? We cotild 
not see through it. .All repeat: ‘ We cannot see through 
flint.’ Tell me some other things throtigh w’hich you can¬ 
not see. The walls, the slates, etc. Now pass the flint 
round and feel of it. What now can yoti say of it ? It is 
hard: it is cold. Repeat together: ‘ The flint is hard and 
cold.’ What more do you observ'e ? It is smooth. Repeat: 
‘ The flint is smooth ’. . . " 

The beginnings of kindergartens." German immigrants 
of the educated class who came to this country, follow¬ 
ing the Revolution of 1848, opened pri\'ate .schools for 
their children in the cities in which they settled, in many 
instances including kindergartens — ntitably in Hoboken, 
New York City, Detroit, Milwaukee, and Louisville. The 

^Parker, S. C. —Ilisinryof Modern Eimcnlary Education, pp. 296-302. Ginn. 

"Mayo, Ishzabclh --/vWSfins on Objects. Graduated Series, Arranged by 
■E- A. Sheldon, p [vison. Blakuman ('n , Ntnv York. 

^ Vandcw.ilktT, Nina (' - Tlr Kmd''rgirten in Americ'in lulucntion, Ch. II 
Macmillan 
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first was opwicd at Watertown, Wisconsin, by Mrs. Carl 
Schurz, a puinl of Frocbel. From 1850 to i860 several 
German kindergartens appeared. 

Mi.ss Elizabeth Pi'abody of Boston is credited with es¬ 
tablishing the first kindergartens in this country for English- 
speaking children. This was in i860. She was inspired 
by some of the (}erman immigrants, jiartictilarly by Mrs. 
Carl Schurz. In 1867 she studied Froebelianism under 
Baroness Bertha \ on Marenholtz-Biilow in England. Later 
shc induced the Barone^s to come to Boston. 

In 187,8 Susan E. Blow, under the siiperintendenec 
of Dr. W. T. Harris, introduced the kindergarten in the St. 
Louis public schools. She was an ardent advocate of fol¬ 
lowing Frocbel’s use of materials very closely, arguing for 
strict adherence to his symbolism in materials. Her writings 
imply a very formal interpretation of Froebelian principk's. 
She studied under Madame Kraus-Bolte, who had been a 
pupil of Froebcl’s widows The latter had been very suc¬ 
cessful in England. 

Dr. Harris, while a strong advocate of the kindergarten 
occupations, because of the belief that they would start the 
development of deftness which would be of industrial value 
later, did not feel that the use of materials should have place 
in the elementary grades. He argued for the " manual 
training school ” for those taking up a trade. 

The beginnings of manual training.’ In the meantime 
another agency was working tt) bring the use of materials 
into educational practice. At the Centennial h.xposition in 
1876 at Philadephia, there was an e.xhibit of the Russian 
system of manual training which attracted much attention. 


' Parker, op. oil. (p. 466), pp. 45O 457- 
^ Vanjewalker, op cil (p. 466), InUcx 

’Woodward, C. .M. — The Manual Tmitiini School, pp. 1-15. Heath. 
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I’rof. J. L). Runkic of the Massachusetts Institute of Tech 
nology beranie partictilarly interested. He embodied a dis 
cussion of tlic exhil)it in his report of 1876, recommendin, 
that the courses in mechanical engineering be completec 
by adtling instruction shops. 

'I'he Russian method of manual training had been intro 
duced into the Russian Imperial Technical School of Moscov 
in 1868 by Victor Della-Vos. This was a school of engi 
neering. Its distinctive emphasis in manual training wa; 
upon its clear-ctit, definite method of tool instruction with 
the stress placed upon the teclmiiiiie. The method pro 
vided that each piece be reasonably perfect or be rejectee 
and a new one ree|uired. “ 'I'hc great value of the work ol 
Della-Vos lay in the discovery of the true method of tool 
instruction, for without his discovery the later steps would 
have been impo.ssible.” 

'I'lie inspiration of this method of education is traceable 
to the influence of Otto Cygnaeus, of Tinland, who in turn 
got his ideas from one of h'roebel's fundamental factors 
in education, the use of motor expression, and from the 
writings of IVstalozzi. In 1858 Cygnaeus otitlined a scheme 
of handwork for the primary schools of Finland. By 1866 
some form of manual work was reriuired of boys in all jiri- 
mary schools and in the male training colleges for teachers 
in that country.’ 

I’rof. Runkle, who succeeded in establishing his shops in 
1877, went farther than Della-Vos, for he soon became con- 
\ inccd that this shop instruction, which he believed was .so 
necessary to an engineer’s training, had also general educa¬ 
tional values. His success in the work in manual training 

’ WnDihvitrcl, op cU. fp. 4^)7), p. 2. 

2 Clark, I. \.--Arl ami Industry, Vok III: 776-781. (tovurnment Printing 
Oflicc, Wa-shinglon, I). C. 

•' Parker, op. at. (p. 466), j). 463. 
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was paralleled in time by the beginning of the St. Louis 
Manual Training School in 1879. The following statement 
from the circular issued in 1880 indicates the point of view 
in the school: 

“The Manual Training School is not a mere workshop; 
the head is to be trained even more than the hand. Sp('- 
cific trades will not be taught; the tool-education will be 
liberal, extending impartially through all the shops. 

" It is not expected that every boy who attends the school 
will become a mechanic, but we have reason to believe that 
a boy’s experience in the school will clearly indicate whether 
he is fit to become a mechanic or not.” ' 

This beginning at St. Louis was a private institution but 
soon the work was placed in the public high schools. Mont¬ 
clair, N. J., 1882; Jamestown, N. Y., 1882; Baltimore, 
Md., 1884; Washington, D. C., 1886; and Oakland, Calif., 
Springfield, Mass., Concord, N. H., Orange, N. J., and New 
York City in 1888 are credited with being among the very 
first cities to put manual training courses into the public- 
high schools. By the end of 1890 there were thirty-eight 
cities which had begun this work in their high schools.' 

The Swedish sloyd influence.' In the sixties and 
seventies, the Swedish sloyd movement began. At first 
the movement was economic, not edticative. It began as 
a system of home industries to meet economic needs. These 
“ hus,” or house, occupations included carpentry, turning, 
wood carving, brush making, bookbinding, and cooper's 
and wheelwright’s work. Instntction in these home oc¬ 
cupations soon was put in the schools to insure its success. 
In 1872 the Swedish government decided that schools for 

* Woodwiird, op cit. (p. 467), p. 6. 

2 Parker, op. cu. (p. 466), p. 469. 

•Salomon, (Mo—Theory of Educational Sloyd, pp. vii et seq. Silver, 
Burdi'tt. 
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instruction in sloyd were necessary to restore the waning 
physical and moral health of the people. This condition 
had arisen as a result of the concentration in cities coming 
from the factory system. Beginning as a system of “ hus” 
sloyd, soon it became a system of well-organized tool W'ork 
for boys of from twelve to liftecn. The things made were 
usually domestic utensils. Some schools were privately 
established. The one which became most widely known 
was established by Herr Abraham,son in 1872 at Naas in 
connection with carrying on his estate. Two years later 
he started a similar school for girls, placing it in charge of 
his nephew, Otto Salomon. Seven of the ten hours of school 
were given to such handwork as wood sloyd, turnery, wood 
carving, and saddlery for boys; and weaving, spinning, 
knitting, sew'ing, and cookery for girls. 

In 1874 Abrahamson and Salomon opened a department 
to train teachers of sloyd, so iropnlar had the work become. 
In 1877 Salomon visited Cygnacus in I'inland. The visit 
caused him to become convinced that this use of materials 
was a means of what he called formative education, the 
development of the child’s “ faculties,” rather than a means 
of technical education. He believed it reached beyond 
the objective of the Finnish home industries. A little 
later, in 1882, he decided to tise wood exclusively as the 
material for this formal educational system which he devel¬ 
oped. His dififered from the Russian system in that, in¬ 
stead of laying his emphasis ttpon the mastery of technique 
of processes as learned in practice upon making joints, for 
example, he put the emphasis upon the making of useful 
articles. 

In his Theory of Educational Sloyd we find a rnost de¬ 
tailed description of the scries of fifty models ultimately 
developed as a definite course in sloyd. Each model is 
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detailed, not only as to dimensions, kind of wood, and tool 
proccsises involved, but for each the educational values arc 
clearly, definitely stated, such as training in skill, dexterity, 
neatness, attention, accuracy, resthctic sense, patience, 
honesty, perseverance, anti lovt' of labor. These arc listed 
in various combinations through the entire system of lifty 
models. Muscular development is not listed as a value 
until the ninth model, a round ruler. Training in love of 
labor is not given until the eighth model, a packthread 
winder. “ Promoting acquaintance with different kinds 
of wood ” is given first in the thirty-fourth model, an Amer¬ 
ican ax-handle from oak, although eight different kinds of 
wood are listed in the preceding thirty-three models. When 
one finds the making of a scooj), or a shuttle, or a cloak sus¬ 
pender, or a ladli' listed because of the educational value 
found in training the ;esthetic sense, he begins to feel that 
the insistence upon “ formative ” values was somewhat 
strained. In the seriuence of technical proce.sses, the series 
of fifty models is most carefully thought out. In the detailed 
directions as to dimensions, kind of wood, and tool processes 
involved, we finti a masterly piece of analytical organization. 
Salomon based his claims for the work upon its contribution 
to the training of the “faculties.” Much that is given 
in this book is so convincing that, in spite of the objections 
seen, one is forced to believe that there is something of value 
in the work outlined. 

The spread of manual training. I'hat manual training 
was recognized as reputable work is seen by examining edu¬ 
cational publications from 1890 to 1900 — a period of 
rapid progress in the development of educational theory in 
this country. 

Dr. Nicholas Murray Butler wrote of this movement; 
“ Frocbcl in his kindergarten reduced theory to practice 
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and in the kindergarten all manual training as well as all 
rational education has its basis. But Frocbel’s work did not 
include the development of a scheme of manual training 
for older pupils. The next step was to recognize the unity 
of principles which underlay the kindergarten at one end 
of the educational scheme, and the manual training school 
at the other; it was observed that both recognized the ac¬ 
tivities and the expressive powers as well as the receptix'e 
and assimilative powers. It was seen that the kinder¬ 
garten and the manual training school were evidences of 
one and the same movement, though appearing at different 
points on the line.” ’■ - 

In an editorial in the Educational Review, he said : “ Ef¬ 
ficient schemes of manual training suitable for elementary 
schools will doubtless l)e evolved in time, if, indeed, they 
have not been evolved already; but the manual training 
high school, as attested by its magnificent results in prepar¬ 
ing its students for every department of active life, by the 
affection and the admiration of those who have gone through 
its curriculum, and by the popular support it enjoys, may 
already be regarded as a permanent feature of the American 
educational system.” ’ 

The beginnings of drawing.'' "’ When one tries to 
trace drawing back to its beginnings, he finds that Aristotle 
advocated freehand drawing instruction, but it was not 
looked upon as important in education until modern times. 
It was advocated by Comenius, Locke, Rous.seau, and 

' Jessup, W. A. — The Social Factors A feeling Special Supervision in the Public 
Schools of the United States, pp. 45 46. Bureau of Publications, Teachers 
College, Columliia University, New York City. 

^RejxjrLs of New York University. J02d Annual Report, pp. 17-29. 

’Educational Review, Vol 4, p 310. 

^Monroe, Paul— Cyclopedia of Education, Article on Art. Macmillan. 

^ Clark, op. cit. (p. 468), Vol. III. 
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Pestalozzi. The latter advocated three-dimensional rep¬ 
resentation in clay. Froebol went farther than his im¬ 
mediate predecessor in putting such work into teaching. 

There was discussion of the intnxluction of drawing into 
the Prussian elementary school system as early as the first 
quarter of the nineteenth century. The English Parliament 
established a national school of design in 1837. Manufac¬ 
turing-institutions became interested in its teaching. Den¬ 
mark, France, and Austria began teaching it. In 1851 the 
International Exhibition was held in London. The work 
in drawing attractel much attention. ,'\s a result, the 
South Kensington .school was rcorganiz(xl, including courses 
in training teachers of art for the elementary schools. The 
industrial interest in the teaching of drawing d(?veloped 
over the continent, likewise. 

The beginnings of drawing were qtiite meager in this 
country. In 1812 it was introduced in one of the public 
schools of Boston. There is record of an English high school 
in Boston having a course in drawing in 1827. In 1853 a 
special teacher of the subject was assigned, while Philadel¬ 
phia, in 1842, appointed Rembrandt Peale as supervisor of 
drawing in the public schools. In i860 drawing was made 
a permissive subject throughout the state of Massachusetts, 
and about 1870 it was made mandatory. By 1871, the re¬ 
ports of superintendents of forty-five towns of Massachusetts 
referred to drawing. Abotit this time Walter Smith, who 
had been trained in South Kensington, was brought over to 
be director of art for Massachusetts. One of the first things 
he did was to develop a plan for training teachers. This 
resulted in 1873 in the formation of the Boston Normal Art 
School for the training of teachers. The Centennial Ex¬ 
position at Philatlclphia greatly furthered the interest in 
drawing through the exhibits placed there. 'I'he early work 
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was exceedingly formal, giving much motor drill and olifering 
almost no opportunity for self-expression. It was based upon 
the argument of the disciplinary value of the work. Much 
of the material for exercises was based upon geometric figures. 

Household arts.' Another result of the Philadelphia 
Exposition in 1876 wa.s the interest awakened in the teach¬ 
ing of household arts. 'I’he movement began in our eastern 
cities, notably in Boston, New York, and Philadelphia. It 
was supported by [rrivatc funds. 'I’his work began in Bos¬ 
ton as early as 1874. In 1879 the beginnings resulted in 
the opening of the Boston C'ooking School, which in 1903 
was incor]3orated with Simmons College. The work was 
begun in the public schools of Boston in [885. 

The work in New ''I'ork City Ijegan as church sewing 
classes. In 1880 tile Kitclien Gardi’ii Association was or¬ 
ganized. In 1884 tliis iK'came the Industrial Education 
Association, which in turn, in 1887, became the College for 
the 'braining of 'I'cacliers, and in T892 liecame l'(;acliers Col¬ 
lege. This school was later affiliated willi Columbia Uni¬ 
versity. In 1911 the work in Teachers College was so ar¬ 
ranged as to give individual organization to the School of 
Practical Arts as ilistinguislied from the Scliool of Educa¬ 
tion. In 1888 cookery and sewing were Ijcgim as regular 
subjects in the public scliools of New York City. 

The outstanding work among the private schools begin¬ 
ning in Philadelphia was the cooking school of Mrs. Rorer, 
which continued for twenty-five years. Cooking and .sewing 
were introduced into the public schools of Pliiladciphia in 
1885, while Drexel Institute was founded in 1891. 

Another outcome of the private beginnings of domestic 
art instruction in New York was the establishment of Pratt 
Institute in 1887. 

^Monroe, op.cit. (p. 472), hriKh i)x\ Household Art Education. 
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Some beginnings in teaching sewing and cooking were 
made even earlier in (he West. Iowa had some work in icSbf); 
the Kansas Agricultural College taught sewing in 1873-1874; 
the University of Illinois, then Illinois Industrial Institute, 
announced a School of Domestic Science and Art in 1871- 
1872. The Boston Cooking School, Drexel Institute, 
Teachers College, Pratt Institute, and the Kansas Slate 
Agricultural (Villcgc each began, at an early date in its hi.s- 
tory, the training of teachers. 

Historically one cannot very clearly trace these beginnings 
to definite hhiropcan influences. A little needlework seems 
to have been thought of in English schools as early as 1840, 
but until 1875 little was done. 'I'hen cookery also was be¬ 
gun. 

We find the beginnings of household arts work in Norway 
in 1865; in Belgium in 1874; in Denmark between 1870 
and 1880; in Russia in 1880; in .Sweden in 1882; in Scot¬ 
land in 1884; in Ireland in 1886; in Finland in 1889; and 
in Wales about 1890—dates practically coincident with 
beginnings in this country. 

The beginnings of the use of materials in the elementary 
grades. Those who found value in (he use of materials 
in the kindergarten began introducing it in the primary 
grades. By some, the formal gifts of (he kindergarten were 
modified into other formal attenijns in (he iirimary grades. 
In many schools the elaborate system of “ sixteen-fold ” 
with paper as (he material w.as used. Others, believing 
in the value of handwork merely, introdua^l card-.sewing, 
bead-stringing, paper-wea\’ing, slick-laying, and (he like, 
as busy work. Likewise manual training was pushed down 
from the high school, grade by grade, until we find it as low 
as the fifth grade in knife-whittling courses, just as formal 
in its isrocesses as the high school course. 
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As an illustration of the kind of work that resulted in the 
elementary school from these influences, there follotvs the 
course used in Jamestow'n, New York, in 1888, the work of 
Supt. Samuel G. Love: 

First Year — Penmanship, drawing, gymnastics, block- 
building, straw-stringing, stringing beads, and learning colors, 
tablet-laying, and paper-folding. 

Second Year —Penniansliip, drawing, gymnastics, stick¬ 
laying, iricture cutting, scrapbooks, spool-work, paper- 
cnibroidcry, and braiding. 

Third Year — Penmanship, drawing, gymnastics, per¬ 
forated cardboard embroidery, slat-plaiting, mat-weaving. 

Fourth Year —Penmanship, drawing, gymnastics, slat- 
plaiting, advanced crocheting, chain-stitch, paper-folding. 

Fifth Year —Penmanshi|), drawing, gymnastics, .sewdng 
over aiui over, crocheting, paper-folding, and mounting. 

Sixth Year — Penmanship, drawing, gymnastics, hem¬ 
ming, peas-work, knitting, paper-llowcr making. 

Seventh Year — For boys — Use of hammer, .saw and plane, 
chisel and auger. For girls — Plain .sewing, running, gath¬ 
ering, stitching, overcasting, and hemming. For boys and 
girls — Penmanship, drawing, and gymnastics ; to set up 
type, also to distribute it. 

Eight Year — For boys — Lessons in construction with 
tools. For girls — Lessons in crocheting and knitting, p'or 
boys and girls — Penmanship, drawing, and gymnastics; to 
set up type, correct proof, make up forms. 

Ninth Year — For boys — Les,sons with tools, mitering, 
dovetailing, doweling, etc. For girls — Knitting, mending, 
patching, darning, etc. For boys and girls — Penmanship, 
drawing, and gymnastics; setting up type, printing, ptc. ‘ 

‘ Butler, N. M. — The Arguments for Manual Training, Appendix, pp. 403- 
405. E. L. Kellogg & Co. 



USE OF MATERIALS IN TEACHING 477 

Another clue to the kind of work which developc<l in the 
effort .to push kindergarten materials and object leaching 
up and to push manual training down into tiu- elementary 
schools is to he found in a hiK)k review by Dr. Thomas 
Balliet. The book under discussion is Caroline F. Cutler’s 
Primary Manual Training: Methods in Form Study, day. 
Paper, and Color Work, published as the results of directing 
the work in Boston, Describing the contents of the book 
Dr. Balliet says: 

The course outlined is in every essential |)oint identic.al 
with the conrse followed in form study and drawing in the 
best schools. It is therefon' .1 \'(‘ry safe book for t('achers 
to follow. . . . Taken as a whole, the Ixiok will be a very 
valuable aid to teachers, es|)eclally those iji nir.iland village 
schools where there is no special teacher of drawing to help 
them In their work. 

The lessons begin with the type forms, the sphere, the 
cube, and the cylinder, giving directions for modeling them 
in clay, and for e.xirressing the “ facts” by means of pa|)or- 
cutting, skeleton models, paper-folding, and dr.iwing. . . . 

This is followed by the development of the square, the 
right-angled triangular,and the eriuilateral triangular, prisms. 
Then comi’s a .series of le.ssons on paper-folding that deal 
with the facts of the forms thus f.ir studied. The study of 
the ellip.soid, oblate spheroid, oxoid, the cone, and the pyra¬ 
mid, together with a few pages cm construction work in 
cardboard, form tlu‘ remaining part of the book.' 

These two illustrations indicate the tendencies that de¬ 
veloped in the early efforts to introduce practical activitiivs 
into elementary schools, 'f'his fortnalism and mechanical 
organization indicate faith in a sufrlle transfer of training 
or infftience upon character apart from any direct restilts 
in meeting specific life problems, 

* Educiitioiial Rcviuw, VdI 4, p. 93. 
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Montclair, N. J., was the first city to put manual training 
in the grammar grades. This was in 1882. 

Thus by the end of 1890 there had been established in 
the city public school systems in the United States, manual 
training in high schools in' 38 cities, manual training in 
grammar grades in 34 cities, manual training in primary 
grades in 16 cities, kindergartens iji 34 cities.' 

The Herbartian movement.* Some other influences were 
felt in the decade from 1890 to 1900. A group of young men 
had recently returned from study in Germany. These 
men included Charles McMurry, Charles De Garmo, Frank 
McMurry, C. C. Van Liew, Elmer E. Brown, Herman T. 
Lukens, Nicholas Murray Butler, Levi Seeley, Francis W. 
Parker, and James E. Russell. Some had studied under 
Rein at Jena, others under Ziller at Leipsig, and others at 
Berlin and Halle. Herhart had done a signal piece of work 
in attempting to formulate a psychology which would take 
account of the learning process. He denied the doctrine 
of formal discipline with its belief in some mystical trans¬ 
fer of training, and set up a psychology which attempted 
to account for the development of character through the 
agency of the material definitely presented to the child. 

The questioning of the validity of the faculty psychology. 
This antagonism toward the doctrine of formal discipline 
became very definite in the last decade of the nineteenth 
century, partly through the Herbartians who were prom¬ 
inent in educational leadership. The outstanding attack upon 
the doctrine seems to begin with the article by B. A. Hins¬ 
dale in 1894, entitled, “The Dogma of Formal Discipline.”’ 
It was published in the National Education Association 

‘Parker, op. cit. (p j). 470. * 

* The Herbartian Yearbooks. Piifilic Schtx)l Piililishing Co., Bl(«)mington, III. 

’'’Educational Review, Vol H, pp. 128-142. 
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report for 1894 and in the Educational Review for the same 
year, from that time the di.sciission of this question is 
recurrent in educational magazines and books for a number 
of years, even down to the present. 

It was in this same decade that Tliorndikc began making 
his contributions to psychology, and gradually there has 
developed a psychology which seriously questions many of 
the claims of formal'discipline. 

It can readily be seen that these two agencies— the Her- 
bartian movement and the new psychology — very def¬ 
initely broke down the fundamental basis upon which the 
manual training people had built the argtiment for their 
work. Of course this breakdown was gradual. Indeed 
there are some even to-day who would teach mantial train¬ 
ing for its disciplinary values. 

Inadequacies of manual training. Investigation of the 
courses proposed and taught in our .schools leads one to 
note these prominent inadetiuacics in manual training; 

Want of relationship of the work to life. The sequence 
of the models was in terms of tool processes. 

Failure to provide for the individuality of the child. 
Each must conform to the system. 

Lack of motivation. The work was all prescribed in a 
fixed course. 

Placing the emphasis upon the product as the objective, 
rather than upon the growth of the child. 

The culture epoch theory. Another tendency appeared 
between 1890 and 1900 to affect the kind of handwork found 
in our schools. It, too, is traceable to the Herbartian move¬ 
ment through the disciples of Ziller. Ziller advocated the 
recapitulation theory of the child's development. From 
this he'argued for the use of the culture products of the vari¬ 
ous race stages as the agency of the child’s education. He 
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made the series of culture products, as n'presented by the 
material in history and literature, the core of the course of 
study. The work in the other subjects came only in relation¬ 
ship to this core. This was called the doctrine of concentration. 

This culture epoch theory was brought to America by the 
Herbartians, notably by C. C. Van Liew. I'lie Ilorbartian 
Yearbook for 1896 devotes mucli space to the discussion of 
the theory, as did subsequent educational publications for 
several years. 

Dr. John Dewey, in the Ilerharlian Yearbook for 1896, 
raised some very fundamental questions relative to the ap¬ 
plication of the theory. He .said: “ I have endeavored to 
point out that accepting the correspondence theory in gen¬ 
eral, retiuires, in its educational interpretation and bearings, 
first to be investigated, verified, and controlled absolutely 
from the side of child-life; and secondly, to be utilized 
primarily from the side of the activities and ideas in .society 
which now correspond to the dawning Interest, and only 
secondarily from that of the historical product of these ac¬ 
tivities and ideas. Even if the last point is not admitted, 
I think it must be confessed that there is a gap in the e.xlsting 
argument, from the fact of the corresponding epochs, to 
the study of the products of the race eirochs: and that this 
gap needs to be filled before the theory is relieved of am¬ 
biguity and confu.sion and stands justified.”' 

But he argued that primitive peoples should be used to 
furnish a basis of comparison in interpreting the present, for 
“ existing society is both too complex and too close to the 
child to be studied. He finds no clue into its labyrinth of 
detail and can mount no eminence whence to get a perspec¬ 
tive of arrangement. The child . . . may be led to see man 
face to face with nature, without inherited capital, without 

^ The Herbartian Yearbook, op. cit. (p. 478), Vol. 2, p. 95. 
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tools, without manufactured materials. And, step by step, 
he may follow the processes l)y which man recognized the 
needs of his situation, thought out tlic weapons and instru¬ 
ments that enable him to cope with them and may learn how 
thc.se new rc.source.s opened new horizons of growth and 
created new problems.”* 

The evolutionary basis of handwork. Now this theory, in 
some modification, manifested itself in the use of handwork 
in many elementary schools. Miss Katharine Dopp, of 
the University of Chicago, who workeil for .some time with 
Prof. Dewey, prepared the Industrial and Social Series, 
books of which have been referred to in foregoing chapters. 

The plan of the books includes many suggestions relative 
to things to do. These, taken as a w'hole, constitute a rather 
complete reliving of the race experience in devising the be¬ 
ginnings of industrial processes. 

There has been great divergence of opinion as to the valid¬ 
ity of the underlying theories. This divergence of opinion 
can be seen by referring to the Proceedings of the Eastern 
Art and Manual Training Association for 1905 and 1906. 
In the first of these the evolutionary theory was presented, 
advocating the approach to an understanding of the pre.sent 
civilization through the study of primitive cultures, showing 
how the present has evolved from the past. The next year 
this point of view was opposed by those who advocated 
studying the industrial processes involved in the things 
of the child's environment only, rather than studying a thing 
because it comes next in the evolutionary sequence of race 
development. This latter theory is called by some the 
neighborhood approach to the use of materials. 

The diverging theories summarized. Beginning with 
i860", we find a variety in points of view relative to the use 
‘Dewc;y,John —School and Society, w- > 55 .157. Universily of Chicago Pnss 
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of materials in teaching in the elementary school. With 
the manual training men advocating handwork for its dis¬ 
ciplinary value; the Oswego teachers advocating a formal 
use of materials in object teaching; the kindergartners 
advocating play materials, usually of a very formal type; 
the drawing teachers giving many formal drill exercises 
based upon geometric designs; the household arts teachers 
requiring samplers of stitches, and seams, and buttonholes; 
the recapitulation theorists demanding the reinvention of 
the fundamental race industrial processes; the “neighbor¬ 
hood " adherents demanding an investigation of only the 
processes and products of industry in the child’s immediate 
environment; the untrained teachers eagerly seizing upon 
any device that pleases the children and keeps them busy; 
the less scientific group of teachers believing in some myth¬ 
ical potency involved in handwork; and the new psycholo¬ 
gists questioning the disciplinary psychology and advocating 
specific training for specific situations — with all these op¬ 
posing and divergent tendencies and objectives, we naturally 
may e.xpect to find a chaotic situation in the use of handwork 
in our schools. 

The industrial-social study involving the use of materials. 

Dean James E. Russell, in the Educational Review for 
December, 1909, discussed the confused situation, sum¬ 
marizing the chaotic state by saying, “ Woolly sheep have 
sported with polar bears under fir trees set in a desert of sand. 
Bookbinding and block houses, Indian war bonnets and 
water wheels, inkwells and Navajo blankets, bent iron gim- 
cracks and raffia baskets, bookshelves and doll clothes, 
broom holders and picture frames — all these and a thou¬ 
sand more mixed up in indescribable confusion ! ’’' 

^ Russell, J. E. and Bonser, F. G. — Industrial Education, p.4. Bureau of 
Publications, Teachers College, Columbia University, New York City. 
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He proposed as an orjjanizing pr'nclple a coiirsc based 
on tlic industrial-social objective — the study of tlic work 
man does in taking materials furnished by nature and mak¬ 
ing them into more usable products. He jrroposed that 
industrial arts should be a subject of study dealing with the 
fundamental industrial jrrocesses used by the race. Such 
a course should include whatever is valuable in the courses 
now offered in the elementary schools under the terms draw¬ 
ing, manual training, cookijig, and .sewing; with such ad¬ 
ditional material as will be re(iiiircd to satisfy general needs. 

In 1910 a definite beginning was made to formulate a 
course under this plan at Teachers College, tising Speyer 
School as a laboratory for testing otit the proposed work. 
The results of this work were embodied in the subject called 
industrial arts. The first published cour.se of study on this 
new basis of organization w'as included in the Speyer School 
Curriculum, issued in 1913. From this beginning have 
developed the principles atid practice presented in this book. 
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Accessories, cloLhing, 203. 

Accessory pitrposcxs of industrial ails, 
14. 

Adam furniture, 26<). 

Aesthetic purpose in industrial arts, 9. 

AKe-weight tables, 115, 118. 

Agriculture distinguislu'd from intliis- 
trial arts, 4. 

Alphabet, origin of, 374. 

Appreciation, from practical activities, 
48; developing, 59, 61. 

Apron, making an, 207. 

Anthmetic, 68, 204. 

Art, purpose in industrial arts, 9; 
impulse, 33 ff.; puriiose, 52. 

Bacteria, 109. 

Baskets, making, 281, 288, 328; 
examining, 282; uses of, 283, 288; 
Indian, 301, 302; Hebrew, 302. 

Batik, 193. 

Batters, 119. 

Bayliss, 232. 

Beauty, as a quality of products, 55, 

Bible, bcoskets in, 306, 367; see abo 
Old Testament. 

Bibliography, of foods, 121; of cloth¬ 
ing, 209 f.; of shelter, 276 f.; of 
utensils, 360 f.; making a, 376, 
388; case, of cardboard, 377; enst\ 
of wood, 408; of record.s, 409 f.; 
of tools and machines, 461 ff. 

Binders, for pamphlets, 370; for notes, 
3S7- 

Block printing, on textiles, 191, 192; 
on paper, 389. 

Booklets, health, 97 ; making, 362 ; 
covpr ilcsigns for, 364. 

Bookrack, making a, 259. 

Books, early methods of making, 
386 f.; Chinese and Japanese, 389; 


flluslratiiuis, 393; sewed, 390 IT ; 
re]>rnrtng, 407. 

Books (iik/ Their Makers, 38b. 

Bowls, making of clay, 293 11 ; mak¬ 
ing of copper, 343 IT. 

B«ixrs, paprr, 283, 2H8, 341 ff , i.inl- 
board, 288, 241 ff , glovt-, 342; 
handkereluef, 342 , candy, 383 

Bread, glulcn m, 107; KM)-calone 
portion, 116, 

Bricks, making, 216, 304, 352; kinds, 
339 - 

Budgets, elolhmg, 204. 

Butter, making, 95; loo-calorie jior- 
tion, ! 17. 

Buying foods, 120. 

Cake, 87. 

Calorics, per pound needed, 115, 116; 
loo-ealorie portions, 116 ff. 

Candks, making, 242. 

Candlesticks, making, 243. 

C'amiing, 86, 110. 

(?ap, making for doll, 124. 

Cape, making for doll, 124. 

Carboliydraies in diet, 92, 102, 115, 
118. 

('arding, 131, 139. 

Case cover, making a, 378, 403. 

Coasting of metal, 442. 

Castles, food m, 113; models of, 253. 

('alhedrals, 256 ff. 

Cereals, cooking, 102. 

Cliarts, clothing, 129; lumber, 251. 

Child Health Organization, 95, 96. 

Child labor, ro, 201, 342, 460. 

Chimney, brick, making of, 216. 

China, pottery of, 317 ; clay, 317, 

China store, visiting a, 280. 

Chippendale funiiture, 267. 

Church buildings, 256 ff. 
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('ilizc'iis, needs of, as related to in¬ 
dustry, 21 , 27 . 

Clay, playmj^ with, 279; l)ank, 2H(); 
j)ro<iuets of, 285, 303; wed}'ln^^ 
294: used by eommunity, 304, 
323; pre])aring for us<‘, 326; in¬ 
dustries, 337, 339. 355; composi¬ 
tion, 340; formation of, 341; buy¬ 
ing products of, 357. 

Cleaning Imuse, 25H. 

Cliff dwellers’ house, 232, 233. 

Clocks, 456. 

Clothing, Cliapter Vlll ; as a human 
need, 26, 122; washing, 126; 

sources of, 127 ff.; charts, 128. 
[29; making, 133, 136; repairing, 
135, 206; Imliaii <ieeoration of, 
161; colonial. 170; Greek, i8i ff.; 
Roman, 183, 1S4; niblier, 184; 
accessories, 203; luidgcts, 204; 
cleaning, 208; preserving, 208. 

C<x'oa, making, 88; loo-calonc por¬ 
tion. tl8. 

Coil nii'tiioii of making [lottery, 293 ff 

Colonial, foo<ls, 163, clothing, 171, 
179; spinning, 174; homes, 242. 

Communication, modern methods of, 
395 - 

('ones, 353. 

Constructive problems, mental as- 
[lects of, 46. 

Consumers, needs of, 21, 27, 

(ilonsuincrs' League, 460. 

Com, dr>'ing. 98; cooking, 98; 
parching, 98. 

('om bread, making, 97, 108. 

('ommeal, making, 97, 108. 

Cost, saving of, by use of machines, 
4 .S 7 - 

Costume design, 204. 

Cotton, ginning, 130; growing, 130; 
fibers, 137; industries, 188. 

Cotton gin, invention of, 434; mak¬ 
ing a, 435. 

Course of study, organization for a, 
30 - 

Crusades, and foods, 113; and print¬ 
ing, 3 « 9 - 


Culture epoch tlu-ory, 479 

Curtains, making, 22P. 

Dairy [inxlucts, loo-calorie jiortions, 
117. 

Darning, 156. 

Dates, preparation of, 100, buying, 
120. 

Decorating of industrial jiroduets, 53. 

Dejiartmeiital teaclimg, 73. 

1 designing, in industrial art, 53; of 
olijeets, 39; exam[)Ies of, 63. 

Designs, Indian, 153, 159, 161; cos¬ 
tume,204; walljiaper, 219; etched, 
344; for booklets, 364; of books, 
386. 

Dishes, making, 279: washing, 89, 
110, 284; jilacmg in cupboard, 284. 

Doll house, rugs for, 132; making a, 
213 : dishes for, 279. 

Dolls, making, [22; dressing, 122 ff. 

D()Pi% 136, 227, 288, 481. 

Dough, gluten in, 107, 108; lighten¬ 
ing, 107 ff., 119. 

Drawing, hegmmngs of, 472. 

Dress, making for doll, 122 ff.; of 
Indians, 158, lOi ; of Hebrews, 1O3 

Dye, 105. 

Dyeing, i[5, 161, 162, 164, 178, 179, 
193. * 94 - 

Rarle, 176, 179. 

Economic jiuiposc in industrial arts, 8. 

Economy in buying foods, 120, 

Educational pur[)osc of industrial arts, 

6 . 

Eggs, ways of preparing, loi; storing 
of, roi 

ligyptian, [lottery, 306 ff.; papyrus, 

367- 

Kleetro[)lating, 449. 

Elementary schotil, jiurposc of, 2«; 
imiustrial art-s for, 21 ; depart¬ 
mental teaching in, 73. 

Empire furniture, 272. 

Eiiuiiiment, 81. 

Eskimo homes, 237. 

Etching, 344. 




Evolutionary basis of handwork, 4H1 
Excursions, purpose of, 17. 

Fabrics, silk, 165 
Factories, licginniiii's of, 200 
Factors of growth, pliysiological, 40, 
mental, 42. 

Faculty psychology, 478. 

Farmers’ Bulletins, 110, iiH. 

Fats, i(M)-caloric portions, 117, iiH 
FiberSj textile, 132, 13S, iPH (T, ^<)() 
Figs, preparation of, 100. 

Fine art, jihases not related to indus¬ 
trial arts, 57. 

Firing pottery, Imlian method, 299; 
in kilns, 352. 

Flax, industries, iSg; fiber processes, 
195 fT. 

Flour, of wheat, T06, 107; milling, 
106; of other grams, 106, 107; 
mixtures, 119: buying, t2o. 

Flower pots, making, 279. 

Food, as a human need, 26; storing, 
85; canning, 86; sources, 89, 90; 
of primitive people, 92; Hebrew, 
99; of colonists, 103; in castle'', 
113: principles, 118; economy in 
buying, 120; tools for producing, 
415, 423, 42H. 

Foods, Chapter VII; Craile I, 57 ff ; 
tirade Ti, 90 ff.; tirade III, 93 IT . 
tirade IV, 99 ff.; tirade V, 106 ff , 
tirade VI, ii4ff. 

Friar Jerome's Beiiutiful Book, 38(1 
Fruits, raw, 92; canning, 110, 100- 
calorie portions, 116, 117. 

Furniture, making, 219, 224, 259, 
(jualities of, 261 ; period, 262 ff 
Fiist and Ui\ Frtemls, 390. 

Gabriel and the Hour Book, 387 
tleography, 69, 99, 171, 187, 239. 
OnXETT, 94, lit), 121. 

Gin, cotton, making a, 434 f. 

Glass,' products of, 305; industries, 
34 .V 

Glazes, 285, 322, 339, 347; formulas 
fur, 347 . 350. 


Gluten in bread, 107. 
tlr.ide 1 , foods in, 85 IT ; elolhing in, 
122 IT , sIk'Iut in, 212 ff.: utensils 
111, 279 IT ; records in, 362 ff.; Piols 
and ni.icinncs m, 412 ff. 
tlradi' II, foods in, 90 ff ; elolhing 
in, 127 IT , slicller in, 223 IT., 
utensils in, 284 IT : n'cords 111, 

364 IT , lools and mat'luiU's in, 

414 f 

Grade ill, foods in, 93 ff ; elolhing 
ui, 137 IT , shelter in, 22() IT.; 
utensils in, 290 ff , records in, 

365 ff , tools and inacluiies in, 

415 ff. 

tirade IV, foods in, <>9 IT ; elolliing 
in, 165 ff ; sh<‘l(er in, 230 ff.; 
iilensils in, 306 IT., reeoids in, 

' 374 IT.; tools and niaeliines in, 

423 IT. 

Gradi' V, foods in, 106 ff ; clothing 
m, 187 ff.; shelter in, 249 ff.; 
iiUnsils in, 332 IT , records 111, 

382 ff : tools ami inacliines in, 

428 ff. 

: tlradt* VI, foods in, 114 IT.: elolhing 
in, 194 ff ; sliciter 111, 2t>o ff.; 
utensils in, 347 IT : records in, 

389 ff ; tools and machines in, 

451 IT 

Gr.iin in wood, 251 ff. 

tlrain products, io<;-caiorie portions, 

116. 

tirecks, clothing, 181 ff ; houses, 
24411.: pottery, 306 ff ; tools, 427. 
Growth, physiological factors of, 40; 
mental factors of, 42; m heiglit 
ami wcigiit, 95. 

Habits developed from impulses, 38. 
Handful of Clay, A, 328. 
llaml work, purpo.ses of, in industrial 
arts, 16; an early course in, 476; 
evolutionary basis of, 481. 

Hats, 203. 

Health, purpose m industrial arts, 7, 
73: organization, 95, 96; booklets, 
97 - 
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I Icating houses, 244. 

Hebrews, foods, 99; dress, 163; tent, 
236; pottery, 303; baskets, 303; 
utensils, 305; books, 365; tools, 
417. 

Heddlc device, 144. 

Height and weight, growth in, 95, 
115, 118. 

Hektograph, making a, 381. 

Hcpplewhite furniture, 267. 

Herbartian movement, 47K. 

Historic sociuence, as a basis of or¬ 
ganization, 25, 70. 

History of the use of materials. 
Chapter XIII. 

Homes, 2(2, 229 IT.: »»f primitive man, 
227; of Indians, 229 ff.; of clilT 
dwellei's, 232 IT ; i)f Eskimos, 237 IT.; 
log cabin, 241; eolonial, 242; light¬ 
ing, 242; heating, 244: castle, 253. 

Hominy, 98. 

House, di'coration, 274; renting 
owning, 276. 

Household arts, 474. 

Ice cream, freezing, no, in. 

Illuminateil lettering, 386. 

Illustration of books, 393. 

Impulses, to manipulate, 33, 34; 
used in industrial arts, 33; to 
investigate, 33, 36; art or lesthetie, 
33,37; development of, 33 ; social, 
33. 37; the basis of habits, 38; to 
be utilized, 39. 

Indians, foods, 07; weaving, 142; 
designs, 153, ibi; wigwams, 229, 
236; Puebkj homes, 230, 231; 
house furnishings, 235: pottery, 
290, 299, 302; baskets, 301, 302: 
writing, 368; records, 368, 420; 
tools, 417. 

Industrial changes, from inventions, 

45 ». 

Industrial education, 5. 

Industrial revolution, 450. 

Industrial-social study, 482. 

Industries, definition of, 3; number 
of, 19. 


Inventions, for food production, 428; 
for making shelter, 430; for light- 

' hig, 430; for textiles and clothing, 
432 : for printing, 437; for vehicles, 
440; for metal working, 447 ; and 
industrial changt‘s, 451; and social 
change.s, 453, 459. 

Investigative impulses, 33, 36. 

Investigative problcm.s, mental aspects 
of, 46. 

Ivanhoe, 113. 

Jaeol)ean furniture, 263. 

Jelly, 87. 

jewelry, 203. 

Junket, 94. 

Kaolin, 320. 

Keramos, 324. 

Kiln, 352 ff. 

Kindergartens, 466, 471. 

Knitting, 135, 156. 

Labor conditions, 202. 

Lamp, pitcher, of clay, 303. 

Language, 71. 

Leather, 171, 172. 

Library, beginning a, 362; methods, 
364; early history ot the, 374. 

Lightening, doughs, 108, 109, 119, 
120; batters, 119, 120. 

Lighting, houses, 242, 243; inventions 
for, 430. 

Linen, fibei's, 133, 134; tabic, 134. 

Linotype machine, 392. 

Literature, 71. 

Ivtig cabin, making a, 241. 

IvONGFEM.ow, 324. 

I>oom, making a, 144., 179, 419, 423; 
colonial, 178; Penelope’s, 423. 

Ivouis XIV furniture, 263. 

I^uis XV furniture, 266. 

Ix>uis XVI furniture, 271. 

Lumbering, 226, 249. 

Lunelicon, picnic, 90; table, 284. 

Macaroni, 100. 

Machines, Chapter XII; to meet 
human needs, 27. 
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Magazines, illustration of, 393. 

Manipylativc imjiulscs, 33, 34. 

Manipulative processes, organizatii^i 
Ufxin basis of, 22. 

Manual dexterity, 44. 

Manual training, Ix'ginnings of, 467; 
Russian, 468; spread of, 471; in- 
adcxjuacics of, 479; theories of, 48 1. 

Manuscripts, 386. 

Maple sugar, 105. 

Marimba, 420, 450. 

Marot, 202. 

Materials, as a basis of organization, 
25; as related to design, 53 ; sources 
of, 80. 

Meals, planning, 114. 

Meat, products, iii; market, 112; 
100-calorie portions, 117, 118. 

Mental, factors of growth, 42; aspects 
of problems, 46; stimulation of 
industrial studies, 50. 

Milk, 93, 94, 109, 117. 

Milling, of flour, 106. 

Minerals, 118. 

Mining, distinguished from industrial 
arts, 4. 

Molds, one-piecc, 332; two-piece, 
332; thrce-piccc, 334; using, 336; 
for metal casting, 443. 

Monasteries, 386. 

Monotype machine, 392. 

Mortar and pestle, 97, 417. 

Moths, 150. 

Motor training, 44. 

Musical instruments, 420, 450. 

National Geographic Magazine, 228, 
230, 250, 254, 256, 382. 

Number, of industries, 19. 

Nuts, food values, 100; loo-calorie 
portions, 118. 

Objectives, confusion of, 464, 481. 

Old Testament, 303, 367. 

Open-'mindedness. 50. 

Organization of industrial arts, 19, 22, 
23, 25, 26, 30, 79, 

Oswego movement, 464. 


Outcomes, of study of imlustrial arts, 
14; tests of art, (),S , of fiKul studies, 
9 <’. 93 , 99 , 105, 113, 120; of clothing 
Studies, 127, 137, r(>5, 1K6, 193, 
209; of shelter stiulies, 222, 228, 
239, 248, 259, 276; of utenMls 
studies, 283, 289, 303, 331, 346, 
359 . of records sLiahes, 393, 365, 
375. 5^1. 589, 408; of tools aii(l 
nuiehities studies, 413, 415, 422, 
428, 450, 461. 

Painting a house, 218. 

I’m.issy, 321. 

Painplilels, binding, 370, 378 

Pajier, composition of, 363; kinds of, 
365: industry, 382, making of, 
5B3. 

Paper weight, making liy easting, 
442; eleetrojilating a, 449. 

Papyrus, 367. 

Parchment, nuiktng, 365, 386. 

Paste, making, 373. 

Pasting jiniccdure, 372. 

Peanut butter, 100. 

Period furniture, 263 ff. 

Pestle, 97, 417. 

Physical education, 73. 

Physiological factors of growth, 40. 

Plastcr-of-Pans, 295, 325, 327, 332 ft. 

Plates, making, 325. 

Porcelain, 319 f. 

]V>t roast, 112, 113. 

Foller, Tlw, 315. 

potter’s wheel, 328. 

Pottery, oliserving, 280; first forms 
of, 287: of Indians, 290 f., 302; coil 
method of making, 294: Egyptian, 
306: Greek, 306; Roman, 306; 
history of, 317 ff.; Chinese, 317 ff.; 
Japanese, 318; French, 319 ff ; 
German, 320; English, 321 ff.; in 
liomes, 323; map, 323; American, 
337 f.; kinds of, 337. 

Practical activities, appreciations 
from, 48. 

Prices of foods, 120. 

Primary grades, 82. 
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PninitivT pcx)plc, foods of, yj ; cloth-: 
inj'of, 135: shelter of, 227 ; pottery; 
of, 287 ; tools of, 415 I 

f’nntinj», iisin*; outlit for, 362; in¬ 
vention of, 3K9, ijloek, 389; press, 
391 ff-, 4.17 

Problems, sources of, 80. 

Products, as a basis of orj'anization, 
26. 

Proteins, 115, 118. 

Psychology of industrial arts. Chap¬ 
ter III. 

Purposes, of industn.il arts, 5 IT ; of 
hand work, lb; ol cKciirsions, 17; 
of th(^ elementary school, 20; of 
line arts, 52. 

Queen Anne furniture, 2()4 

Raisins, liow made, lOO; buying', 120. 

Records, to meet human needs, 27; 
of liyypLuins, 367: <.)f Baliylon- 
lans, 368; of Indians, 368; of 
Assyrians, 3^)9; of Hebrews, 36*^; 
of Romans, 369; machines for 
makiiiKb 437. 

Recreation, 13. 

Relationships, of industrial and fine 
arts, 52 ff.; of industrial arts and 
other subjects, 67 ff. 

Repairing, clothing, 135, 206; books, 
407. 

Road making, 441. 

Roll, 365. 

Romans, clothing, 183, 184; houses, 
244, 246 ff ; pottery, 306 ff ; 
records, 369; tools, 427; roads, 
441. 

Rose, 115. 

Row, 46. 

Rubber, in clothing, 184. 

Rugs, making, 220, 244; values in, 
260. 

Russell, 482. 

Salt, 105, HI. 

5 >cott, 113 . 

Screen, used as a house, 223, 224. 


Scroll, making a, 367; folded, 386. 

vSolection, of activitias in industrial 
arts, 22; as related to growt}i, 40. 

Seleetive judgment, developing, 59, 
61. 

Self-exjiression, as a basis of organiza¬ 
tion, 23 

Sequence in industrial arts, 79. 

.Sewer pipe, 338. 

Sewing machine, 205. 

Shelter, Chapter IX; as a human 
need, 26; machines for building, 
430 - 

Sheraton furniture, 271. 

Sherman, 115. 

S!if)es, 171; of rubber, 184. 

Silk, fibers, 132, 168; fabrics, 165; 
worms, 165; loaded, 107; growing 
in U^. 8., 189. 

Skill, 44. 

Skins, (hying, 136; uses of, 157, 171, 
172. 

Slip, for pottery, 296. 

Slivers, 132, 133, 134, 140. 

Sloyd, Swedish, 4(19. 

Soa]), making, in. 

Social, purposes of industrial arts, lo; 
control of industry, 1 f; impulses, 
33, 38; changes from inventions, 
4 .SC 459 - 

Soup, 88, 112. 

Sources, of problems, 80; of materials, 
80; of books, 362. 

Speyer School, 483. 

Spices, 113. 

Spinning, 131, 139 IT > 174 fT 

Starch, testing for, loi, 102; cook¬ 
ing, 102. 

Subjects, school, (»ngm in practical 
needs, 67. 

Succotash, 98. 

Sugar, maple, 105. 

Supplie.s, 82. 

Sweets, ioo-c.'ilorie portions of, 118. 

Teachers College, 474, 483. 

Template, 294. 

Tent, Indian, 229; Hebrew, 236. 
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Tests, of art outcomes, 65; for starcli, 
lOi, 102; for wool, 150; for tex¬ 
tiles^ *199. 

Textile, fibers, 132 ff., 168 ff.; design, 
153, 190 ff.; cities, 189; workers, 
190; prices, 202; tools and ma¬ 
chines, 419, 432. 

Theories of manual arts, 481. 1 

Thorndikk, 45. 

Tied-and-dyed textiles, 161 ff., 193. 

Tile, 339 - 

Time* saving by use of machines, 45H. 

Tools and machines. Chapter Xll; 
of primitive man, 415; for produc¬ 
ing foods, 4I8, 423, 428; textile, 
419, 423, 432; writing, 420, 424; 
for wood working, 424; for making 
utensils, 424, 442; cutting, 424; 
for metal working, 425; for trans¬ 
portation and travel, 425, 440; for 
building, 430; development of, 451; 
saving by use of, 457, 458. 

dVanspurtation, as distinguished from 
industrial arts, 4. 

Type setting, 392. 

Unity of life and of school experience, 
74 - 

Usage of products as basis of organiza¬ 
tion, 26, 28. 

Utensils, Chapter X; as human needs, 
26; machines used in making, 424, 
442. 

Utility, in industrial products, 55. 

Valuts in industrial arts, 7. 

Van Dykk, 32K. 


Vases, making, 279, 285, 336; liring, 
286; processes of making, 286, 

3«3 ff-. 328 

Vegetables, preparing, 103; 100- 

culone portions, 117. 

Vcliieles, 425, 440. 

Vessels, for liquids, 304: decoration 
of, 333 

Vitamincs, 93, 103, 118. 

Vocational study of tlic indu.stries, 5. 

Wa^paper, making, 218 ; design, 219. 

Washing, dishes, 89, 110,284; clothes, 
122, 126; wool, 138. 

Watches, 456. 

Water wheels, making, 420. 

Weaving, 141, 177; a rug, 146, 179. 

Wedging (.lay, 294, 

WKm.wooi), 322. 

Weight and htsght, growth in, 95, 113, 
118. 

Wlioat, 106. 

Wheel, potter’s, 313 ff., 321. 

White sauce, 103. 

Wigwams, making, 229. 

Willard, 94, 116, 121. 

Windmills, making, 420. 

Wood, grain in, 251 IT.; pul]), 253. 

W<x)l, making into cloth, 130 ff.; 
caring for garments of, 137; nature 
of, 138: washing, 138; carding, 
139; testing, 150: protecting Irom 
moths, 150; imhistries, 187. 

Writing materials, early, 365, 367, 
3«9, 393: modern, 394, 395; tools, 
420. 

Yeast, 108, 109. 







